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Chapter 27 1 

Paleontological Resources 2 

27.3.3.9 Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel 3 

and Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 4 

Impact PALEO-1: Destruction of Unique or Significant Paleontological Resources as a Result 5 
of Construction of Water Conveyance Facilities 6 

Construction of water conveyance facilities under Alternative 4 could cause the destruction of 7 
unique paleontological resources as a result of excavation for new intakes, new intake pumping 8 
plants, new forebays, pipelines and tunnels, canals to the Jones and Banks pumping plants, an 9 
operable barrier at the head of Old River, other water facility components, roads, and borrow sites. 10 

The depth, extent, and location of excavation and other ground-disturbing activities vary greatly 11 
across the Plan Area (as shown in Table 27-14). Accordingly, this discussion considers these 12 
activities on the basis of their location and the depth of excavation. 13 
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Table 27-14. Summary of Conveyance Construction Activities and Geologic Units Sensitive for 1 
Paleontological Resources That Could Be Disturbed under Alternative 4 2 

Alternative 4 Location Construction/Excavation 
Sensitive Units 
Disturbed 

Three new north 
Delta intakes 

East bank Sacramento River 
between Clarksburg and 
Walnut Grove 

30 ft below existing grade; 88–
106 ac per intake, including 
sedimentation basins 

Riverbank and 
Modesto Formations 

New pumping 
plants  

Northeast of the Clifton 
Court Forebay 

Pumping plant 50 ft below 
existing grade; staging/storage 
area and construction zone prep 
(0.74 ac for each pumping plant) 

Modesto Formation 
eolian deposits, 
alluvium from Corral 
Hollow Drainage to 
Brushy Creek 

Expanded Clifton 
Court Forebay, 
canals to Jones and 
Banks pumping 
plants 

Just south of existing Clifton 
Court Forebay 

2,030 ac to a depth of 15–20 ft 
below existing grade 

Modesto Formation 
eolian deposits, 
alluvium from Corral 
Hollow Drainage to 
Brushy Creek 

Intermediate 
forebay 

Glannvale Tract 243 ac to a depth of 12–16 ft 
below existing grade 

Riverbank Formation  

Tunnel 1a Single-bore 28- to 40-ft-
diameter tunnel, 46,700 ft 
from Intakes 2 and 3 to 
Intermediate Forebay  

Shaft to 75 ft below existing 
grade; tunnel invert at 125 ft; 
boring using pressurized face 
mechanized tunneling machines, 
including earth pressure balance 
(EPB) machines and slurry 
tunneling machines 

Riverbank and 
Modesto Formations 

Tunnel 1b Single-bore 28-ft-diameter 
tunnel, 25,200 ft from Intake 
5 to Intermediate Forebay 

Same as Tunnel 1a  Riverbank Formation  

Tunnel 2 Dual-bore 40-ft-diameter 
tunnel, 159,850 ft from 
Intermediate Forebay to 
Clifton Court Forebay 

Same as Tunnel 1a and 1b but 
tunnel invert depth down to 163 
ft 

Riverbank and 
Modesto Formations 

 3 

The three intakes and the intermediate forebay would entail deep and extensive excavation in the 4 
northern portion of the Plan Area (Table 27-14). The three intakes and sedimentation basin 5 
associated with each intake would be along the east bank of the Sacramento River between 6 
Clarksburg and Walnut Grove. The intermediate forebay would be located on the west side of 7 
Glannvale Tract. No pumping plant is associated with the intermediate forebay due to the fact that 8 
water would flow via gravity to the south Delta. Ground-disturbing activities include clearing and 9 
grubbing, rough grading, excavation, pile driving, constructing foundations, and final grading. 10 
Construction of the intakesand sedimentation basins would involve excavation to a depth of 11 
between 20–35 feet over an area of 330 acres. The staging/storage area and construction zone 12 
preparation would involve 70–114 acres per intake structure. Construction for the intermediate 13 
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forebay would involve excavation of approximately 245 acres to a depth of approximately 6-11 feet 1 
below existing grade. 2 

Excavation for the intakes and intermediate forebay would be conducted in geologic units both 3 
sensitive and nonsensitive for paleontological resources (Figure 27-2). Although most of the 4 
surficial geologic units in the area affected by excavation for the intakes and forebays are of 5 
Holocene age and not sensitive for paleontological resources, the Riverbank Formation, which is of 6 
Pleistocene age and sensitive for paleontological resources, is exposed at the surface in some 7 
locations or underlies the Holocene units in the shallow subsurface. The Modesto Formation, 8 
another Pleistocene-age unit that is sensitive for paleontological resources, also occurs in the area 9 
and likely is exposed at the surface and in the shallow subsurface. These Pleistocene units likely 10 
occur at a depth of less than 5 feet and would therefore be disturbed during excavation of the 11 
intakes and intermediate forebay (Figure 27-3). 12 

Pipeline construction would involve excavation in the northern portion of the Plan Area (Figure 27-13 
2; Table 27-10). The pipelines would extend from the intakes to the sedimentation basin and intake 14 
pumping plants and from the intake pumping plants to the intermediate forebay. Pipeline 15 
excavation would use open trenching to a minimum depth of approximately 30 feet but could be 16 
deeper, depending on local conditions. Trench widths would be approximately 220 feet. The Tunnel 17 
2 segment as shown in Table 27-14, would be a dual-bore with finished inside diameters of 40 feet. 18 
The amount of material that would be excavated for the tunnels is shown in Table 27-14. The 19 
distance between the two bores of the tunnel would increase, as would the width of the retrieval 20 
shaft. The effects of tunneling under Alternative 4 would be greater than those under Alternative 1A 21 
due to the larger tunnel diameters. 22 

Excavation for the pipelines would, like that for the intakes and the intermediate forebay, occur in 23 
both sensitive and nonsensitive units. Although most of the surficial geologic units in the area 24 
affected by excavation for the pipelines are of Holocene age and not sensitive for paleontological 25 
resources, the Riverbank Formation and Modesto Formation are exposed at the surface and occur in 26 
the shallow subsurface. These Pleistocene units likely occur at a depth of 0 to 10 feet and would 27 
therefore be disturbed during excavation for pipelines. 28 

Construction of Tunnels 1a, 1b and 2 would entail deep excavation using a tunnel-boring machine 29 
(TBM) (Table 27-10). Tunnel 1a would connect a pipeline adjacent to Intake Pumping Plant 2, a 30 
pipeline adjacent to Intake Pumping Plant 3 to the intermediate forebay on Glannvale Tract. Tunnel 31 
1b would run between Intake Pumping Plant 5 and the intermediate forebay. Tunnel 2 would extend 32 
between the intermediate forebay and Clifton Court Forebay. The main construction or launching 33 
shafts for each tunnel would be about 60 feet in diameter. The TBM retrieval shaft would be 34 
approximately 45 feet in diameter, and 12-foot-diameter intermediate ventilation shafts would be 35 
constructed approximately every 3 miles along the tunnel route. The amount of material that would 36 
be excavated, which is the least of the tunnel or canal options, is shown in Table 27-11. The tunnels 37 
would be excavated at a depth of approximately 100–150 feet at the tunnel invert, mainly to avoid 38 
the peaty Holocene soils. The TBMs would be mechanized soft-ground tunneling machines designed 39 
for use in soft soils with high groundwater pressure. The tunnels would be lined with precast 40 
concrete bolted-and-gasketed segments. The tunnel concrete liner would serve as permanent 41 
ground support and would be installed immediately behind the TBM, forming a continuous 42 
watertight vessel. 43 
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Shafts and tunnels would be excavated through Holocene and Pleistocene deposits (Figures 27-2 1 
and 27-3). Shafts would be excavated through surficial Holocene deposits and then through 2 
Pleistocene deposits of the Riverbank or Modesto Formations. Tunnels would be bored wholly 3 
through Pleistocene deposits. Construction of the expanded Clifton Court Forebay would involve 4 
deep and extensive excavation directly southeast of Clifton Court Forebay (Figure 27-2). Excavation 5 
would involve approximately 592 acres to a depth of approximately 15–20 feet below existing 6 
grade, except locally at the inlet and outlet connections (Table 27-10). The invert of the incoming 7 
canal would be at -28 feet msl before discharging to the tunnel. 8 

Excavation for the expanded Clifton Court Forebay and pumping plants would occur in both 9 
sensitive and nonsensitive units (Figure 27-2). Although much of the area surrounding the Clifton 10 
Court Forebay is covered in surficial units of Holocene age such as the Holocene alluvial-floodplain 11 
deposits (Qfp), which are not sensitive for paleontological resources, units sensitive for 12 
paleontological resources are also exposed at the surface and underlie the area (Figure 27-2). These 13 
units include the Holocene or Upper Pleistocene alluvium of creeks from the Corral Hollow Drainage 14 
to Brushy Creek (Qch), which is sensitive for paleontological resources. The Modesto Formation also 15 
likely occurs in the shallow subsurface of the northeast edge of Clifton Court Forebay. 16 

A new section of canal, approximately 800 feet long and situated between Clifton Court Forebay and 17 
Union Pacific Railroad, will connect the expanded Clifton Court Forebay to the existing approach 18 
channel to the Banks Pumping Plant. 19 

Excavation for the expanded Clifton Court Forebay and new approach to the Banks Pumping Plant 20 
would disturb these Pleistocene units. Breaching of the existing canal embankment would not 21 
disturb Pleistocene units. 22 

An operable barrier would be constructed at the head of Old River. The operable barrier would be 23 
constructed in units of Holocene age and not sensitive for paleontological resources and, possibly, 24 
the Modesto Formation, which occurs in the shallow subsurface. The operable barrier is in the same 25 
geologic units as the canals to Jones and Banks pumping plants. 26 

The temporary and permanent access roads required for Alternative 4 would involve shallow 27 
excavation and grading, primarily along existing farm roads or across lands disturbed by 28 
agricultural activity. It is unlikely that this shallow ground disturbance would affect significant 29 
paleontological resources. 30 

Borrow material would be needed primarily for forebay embankments and levee reconstruction at 31 
intake sites, but also for access roads. The amount of material that would be needed for borrow, 32 
which is the least of the tunnel or canal options, is shown in Table 27-11. Borrow material would be 33 
excavated from targeted units described in the engineering report (California Department of Water 34 
Resources 2010). Some of these units, including the Modesto and Montezuma Formations, are 35 
sensitive for paleontological resources. Excavation of borrow material from these units could 36 
disturb paleontological resources. In addition, borrow/spoil areas are designated in the area of the 37 
intakes, along the intermediate forebay, and along the expanded Clifton Court Forebay (Figure 27-38 
2). As described above, units sensitive for paleontological resources in these areas include the 39 
Riverbank and Modesto Formations (potentially in the shallow subsurface) in the area of the intakes 40 
and intermediate forebay, and the alluvium of creeks from the Corral Hollow Drainage to Brushy 41 
Creek and the Modesto Formation along the expanded Clifton Court Forebay and pumping plants. 42 
Excavation of borrow material from these units could also disturb sensitive paleontological 43 
resources. 44 
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NEPA Effects: The ground-disturbing activities that occur in geologic units sensitive for 1 
paleontological resources have the potential to damage or destroy those resources. Direct or 2 
indirect destruction of significant paleontological resources as defined by the SVP (2010) would 3 
represent an adverse effect because conveyance facility construction could directly or indirectly 4 
destroy unknown paleontological resources in geologic units known to be sensitive for these 5 
resources. 6 

The shallow excavation and grading in surficial Holocene deposits that would take place for the 7 
construction of roads could be addressed through implementation of Mitigation Measures PALEO-8 
1b and 1d. 9 

Mitigation Measures PALEO-1a through PALEO-1d are available to mitigate the effects of the 10 
surface-related ground disturbance activities associated with Alternative 4. However, while these 11 
measures could be applied to the excavation of the tunnel shafts, no mitigation is available for the 12 
boring activities because they would be conducted deep underground and could not be monitored. 13 
Moreover, although boring material could be examined by monitors, such work would be 14 
subsequent to boring, and the boring area could not be accessed even if fossils were encountered. 15 

Excavation for new intakes, new intake pumping plants, new/expanded forebays, pipelines and 16 
tunnels, canals to Jones and Banks pumping plants, and other water facility components necessary 17 
for Alternative 4 would most likely destroy unique or significant paleontological resources and 18 
would constitute an adverse effect under NEPA. 19 

CEQA Conclusion: Construction of water conveyance facilities proposed under Alternative 4 could 20 
cause the destruction of unique paleontological resources. The ground-disturbing activities 21 
associated with Alternative 4 would occur in geologic units sensitive for paleontological resources 22 
and could therefore have the potential to damage or destroy those resources. Direct or indirect 23 
destruction of significant paleontological resources as defined by the SVP (2010) would constitute a 24 
significant impact under CEQA.  25 

Implementation of Mitigation Measures PALEO-1a through PALEO-1d would reduce the effects of 26 
surface-related ground disturbance to a less-than-significant level, but excavation for the tunnels 27 
necessary for Alternative 4 would most likely destroy unique or significant paleontological 28 
resources in the Plan Area and would potentially cause a significant and unavoidable impact. 29 

Mitigation Measure PALEO-1a: Prepare a Monitoring and Mitigation Plan for 30 
Paleontological Resources 31 

Before ground-breaking construction begins, BDCP proponents will retain a qualified 32 
paleontologist or geologist (as defined by the SVP Standard Procedures [Society of Vertebrate 33 
Paleontology 2010]) to develop a comprehensive Paleontological Resources Monitoring and 34 
Mitigation Plan (PRMMP) for the BDCP, to help avoid directly or indirectly destroying a unique 35 
or significant paleontological resource. 36 

The PRMMP will be consistent with the SVP Standard Procedures (Society of Vertebrate 37 
Paleontology 2010) and the SVP Conditions of Receivership (Society of Vertebrate Paleontology 38 
1996) and will require the following. 39 

 A paleontological resources specialist (PRS) will be designated or retained for construction 40 
activities. The PRS will have paleontological resources management qualifications 41 
consistent with the description of a qualified paleontologist in the SVP Standard Procedures 42 
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(Society of Vertebrate Paleontology 2010). The PRS will be responsible for implementing all 1 
aspects of the PRMMP, managing any additional paleontological monitors needed for 2 
construction activities, and serving as a qualified resource in the event of unanticipated 3 
paleontological finds. The PRS may, but need not necessarily, be the same individual who 4 
prepared the PRMMP. The PRS will be retained or designated prior to the start of ground-5 
breaking construction. A qualified PRS is defined as a person with a M.S. or Ph.D. in 6 
paleontology, paleobiology, or geology, with strong working knowledge of local 7 
paleontology and geology, and professional expertise with paleontological procedures and 8 
techniques. The PRS may designate a paleontological monitor to be present during earth-9 
moving activities. A paleontological monitor is defined as a person with a BS/BA in geology 10 
or paleontology and a minimum of 1 year of monitoring experience in local sedimentary 11 
rocks. Experience may be substituted for academic training on approval from the 12 
contracting agency. The PRS and paleontological monitor(s) will be notified by the Lead 13 
Agency or Resident Engineer in advance of the start of construction activity. The PRS and 14 
paleontological monitor(s) will attend any required safety training programs. 15 

 Preconstruction surveys (with salvage and/or protection in place, as appropriate) will be 16 
conducted in areas where construction activities would result in surface disturbance of 17 
geologic units identified as highly sensitive for paleontological resources. 18 

 Preconstruction and construction-period coordination procedures and communications 19 
protocols will be established, including procedures to alert all construction personnel 20 
involved with earthmoving activities about the possibility of encountering fossils as set forth 21 
in Mitigation Measure PALEO-1c and communications regarding the stop work, evaluate and 22 
treat appropriately response in the event of a paleontological discovery, as discussed in 23 
Mitigation Measure PALEO-1d. 24 

 All ground-disturbing activities involving highly sensitive units will be monitored by 25 
qualified monitors. Monitoring will initially be conducted full time for grading and 26 
excavation, but the PRMMP may provide for monitoring frequency in any given location to 27 
be reduced once 50% of the ground-disturbing activity in that location has been completed, 28 
if the reduction is appropriate based on the implementing PRS’s professional judgment in 29 
consideration of actual site conditions. Monitoring will also be conducted throughout 30 
drilling operations. The monitoring program for tunneling operations will be developed in 31 
conjunction with the facility design and geotechnical teams, in consideration of the 32 
tunneling method selected. 33 

 Sampling and data recovery procedures that are consistent with the SVP Standard 34 
Procedures (Society of Vertebrate Paleontology 2010) and the SVP Conditions of 35 
Receivership (Society of Vertebrate Paleontology 1996) will be established. 36 

 A repository plan will be developed that provides for appropriate curation of recovered 37 
materials, if necessary. 38 

 Mitigation monitoring report preparation guidelines will be established that are consistent 39 
with the SVP Standard Procedures guidelines (Society of Vertebrate Paleontology 2010). 40 
The report will include, at a minimum, discussions of effects, regulatory requirements, 41 
purpose of mitigation, regional geologic context, Plan Area stratigraphy, stratigraphic and 42 
geographic distribution of paleontological resources, field and laboratory methods and 43 
procedures, fossil recovery, and paleontological significance. The report will also include 44 
geological cross sections and stratigraphic sections depicting fossil discovery localities and 45 
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excavated rock units; maps showing the activity location and vicinity, as well as geology and 1 
location of discovered fossil localities; appropriate illustrations depicting monitoring 2 
conditions, field context of collecting localities, quarry maps, and laboratory activities; and 3 
appendices including an itemized listing of catalogued fossil specimens, complete 4 
descriptions of all fossil collecting localities, an explanation of report acronyms and terms, 5 
and a signed curation agreement with an approved paleontological repository. 6 

 Procedures for preparing, identifying, and analyzing fossil specimens and data recovered 7 
will be established, consistent with the SVP Conditions of Receivership (Society of 8 
Vertebrate Paleontology 1996 and 2010) and any specific requirements of the designated 9 
repository institution. 10 

Implementation of this measure will ensure that unique or scientifically significant 11 
paleontological resources in the alternative footprint are systematically identified, documented, 12 
avoided or protected from damage where feasible, or recovered and curated so they remain 13 
available for scientific study. 14 

Mitigation Measure PALEO-1b: Review 90% Design Submittal and Develop Specific 15 
Language Identifying How the Mitigation Measures Will Be Implemented along the 16 
Alignment 17 

To help avoid directly or indirectly destroying a unique or significant paleontological resource, 18 
the BDCP proponents will have a qualified individual review the 90% design submittal to 19 
finalize the identification of construction activities involving geologic units considered highly 20 
sensitive for paleontological resources. Evaluation will consider the anticipated depth of 21 
disturbance, the selected construction technique, and the geology of the alignment. This work 22 
may be carried out in conjunction with or as part of the development of the PRMMP (Mitigation 23 
Measure PALEO-1a). The evaluation may be carried out by the PRS or an individual meeting the 24 
SVP’s requirements for a qualified vertebrate paleontologist (per Society of Vertebrate 25 
Paleontology 2010) and will be conducted in collaboration with the BDCP design and 26 
geotechnical teams. If the evaluation is performed by a paleontologist, it will be reviewed and 27 
verified by a California-licensed professional geologist. The purpose of this evaluation will be to 28 
develop specific language identifying how the mitigation measures will be applied to the various 29 
phases of construction along the alignment (e.g., which areas would require monitors). This 30 
language will be included in the BDCP construction documents for implementation by BDCP 31 
proponents. The language will be based on the following framework. 32 

 One onsite paleontological monitor will likely be sufficient to handle observation of most 33 
ground-disturbing activities. However, if additional paleontological monitors are needed, 34 
the PRS will coordinate with the Resident Engineer. This communication is imperative and 35 
fundamental to the success of this PRMMP and to compliance with CEQA and NEPA. 36 

 Whenever possible, sedimentary rocks exposed during trenching and other deep excavation 37 
work will be inspected. Ideally, this monitoring will involve inspection of fresh bedrock 38 
exposures. However, observation of some work may not be possible for safety reasons and 39 
inspection from these operations will be restricted to spoils. In this case, the monitor will 40 
inspect spoils as they are stockpiled and remove any matrix blocks containing 41 
paleontological resources. Construction personnel, namely the Resident Engineer/Lead, 42 
must communicate depths of excavated materials and their approximate location to the field 43 
monitor. 44 
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 Recording of stratigraphic data will be an ongoing aspect of excavation monitoring, to 1 
provide context for any eventual fossil discoveries. Outcrops exposed in active cuts and 2 
finished slopes will be examined and geologic features recorded on grading plans and in 3 
field notes. The goal of this work is to delimit the nature of fossiliferous unconsolidated 4 
sedimentary deposits within the Plan Area, determine their areal distribution and 5 
depositional contacts, and record any evidence of structural deformation. Standard geologic 6 
and stratigraphic data collected include lithologic descriptions (e.g., color, sorting, texture, 7 
structures, and grain size), stratigraphic relationships (e.g., bedding type, thickness, and 8 
contacts), and topographic position. Stratigraphic sections will be routinely measured, areas 9 
containing exposures of fossiliferous sedimentary rocks will be documented, and fossil 10 
localities will be recorded on measured stratigraphic sections. 11 

 If fossils are discovered, the following procedures will be followed. The monitor or PRS will 12 
inform the Resident Engineer who will determine the appropriate course of action. For all 13 
excavations except those relating to the tunnels, mitigation shall consist of one of the 14 
following: diverting, directing, or temporarily halting ground-disturbing activities in the 15 
area of discovery to allow for preliminary evaluation of potentially significant 16 
paleontological resources and to determine whether additional mitigation (i.e., collection, 17 
curation or other preservation) is required. Where excavations relate to construction of the 18 
tunnels, such measures will be infeasible because the fossils will most likely have been 19 
destroyed by the tunnel boring machines before they could have been identified. 20 

The significance of the discovered resources will be determined by the PRS in consultation with 21 
appropriate contractor representatives. Because of the infrequency of fossil preservation, fossils 22 
are considered to be nonrenewable resources. Because of their rarity, and because of the 23 
scientific information they provide, fossils can be highly significant records of ancient life. Given 24 
this, fossils can be considered to be of significant scientific interest if one or more of the 25 
following criteria apply. 26 

 Provide data on the evolutionary relationships and developmental trends among organisms, 27 
both living and extinct. 28 

 Provide data useful in determining the age(s) of the rock unit or sedimentary stratum, 29 
including data important in determining the depositional history of the region and the 30 
timing of geologic events therein. 31 

 Provide data regarding the development of biological communities or interaction between 32 
paleobotanical and paleozoological biotas. 33 

 Demonstrate unusual or spectacular circumstances in the history of life. 34 

 Are in short supply and/or in danger of being depleted or destroyed by the elements, 35 
vandalism, or commercial exploitation, and are not found in other geographic locations. 36 

They can include fossil remains of large to very small aquatic and terrestrial vertebrates 37 
(including animal trackways), remains of plants and animals previously not represented in 38 
certain portions of the stratigraphy, and fossils that might aid stratigraphic correlations, 39 
particularly those offering data for the interpretation of tectonic events, geomorphologic 40 
evolution, paleoclimatology, and the relationships of aquatic and terrestrial species. 41 

 Recovery methods will vary to some degree depending on the types of fossils discovered 42 
(e.g., invertebrate macrofossils, invertebrate microfossils, vertebrate macrofossils, 43 
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vertebrate microfossils, or plant fossils). Many fossil specimens discovered during 1 
excavation monitoring are readily visible to the naked eye and large enough to be easily 2 
recognized and removed. Upon discovery of such macrofossils, the paleontological monitor 3 
will temporarily flag the discovery site for avoidance and evaluation, as described above. 4 
Actual recovery of unearthed macrofossils can involve several techniques, including 5 
immediate collection, hand quarrying, plaster-jacketing, and/or large-scale quarrying. The 6 
PRS and the contracting agency representative will evaluate the discovery and take action to 7 
protect or remove the resource within the shortest period of time possible. 8 

 Many significant vertebrate fossils (e.g., small mammal, bird, reptile, amphibian, or fish 9 
remains) often are too small to be readily visible in the field, but are nonetheless significant 10 
and worthy of attention. The potential discovery of microvertebrate sites is anticipated and 11 
can include sites that produce remains of large vertebrate fossils from fine-grained deposits, 12 
sites with an obvious concentration of small vertebrate fossil remains, and sites that based 13 
on lithology alone (e.g., paleosols) appear to have a potential for producing small vertebrate 14 
fossil remains. Microvertebrate sites will be sampled by collecting bulk quantities of 15 
sedimentary matrix. An adequate sample comprises approximately 12 cubic meters (6,000 16 
lbs or 2,500 kg) of matrix for each formation, or as determined by the PRS (Society of 17 
Vertebrate Paleontology 2010). The uniqueness of the recovered fossils may dictate salvage 18 
of larger amounts. However, conditions in the field may make it impossible to recover such 19 
large samples. To avoid construction delays, bulk matrix samples will be transported to an 20 
offsite location for processing. 21 

 The discovery of fossil plants is possible in the Plan Area. Paleobotanical specimens typically 22 
occur in fine-grained, laminated strata (e.g., shale) and will require special recovery 23 
techniques. Large blocks (>2 feet) of sedimentary rock are hand quarried from the 24 
temporary outcrop and then split along bedding plains to reveal compressed fossil plant 25 
material (e.g., leaves, stems, and flowers). Individual slabs are then wrapped in newsprint to 26 
minimize destructive desiccation of the fossils. Specimens that are delaminating or flaking 27 
badly may need to be coated with special consolidants. 28 

 Oriented matrix samples may be collected for paleomagnetic analysis. Such sampling will 29 
likely only be necessary in instances where long, continuous sections of stratified rocks are 30 
producing fossils from several different stratigraphic horizons or where vertebrate fossils 31 
are being collected in stratigraphic sections lacking in biochronologically useful microfossils. 32 
Likewise, it may be necessary to collect stratigraphically positioned samples of fine matrices 33 
pollen analysis or aid in addressing questions of geologic age, depositional environment, or 34 
paleoecology. 35 

 All fossil discoveries will include the collection of stratigraphic data to delimit the nature of 36 
the fossil-bearing sedimentary rock unit, determine its areal distribution and depositional 37 
contacts, record any evidence of structural deformation, generate lithologic descriptions of 38 
fossil-bearing strata, determine stratigraphic relationships (bedding type, thickness, and 39 
contacts), and topographic position, measure stratigraphic sections, and describe 40 
taphonomic details. 41 

Implementation of this measure will ensure that mitigation procedures are followed so that 42 
unique or scientifically significant paleontological resources in the alternative footprint are 43 
systematically identified, documented, avoided or protected from damage where feasible, or 44 
recovered and curated so they remain available for scientific study. 45 
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Mitigation Measure PALEO-1c: Educate Construction Personnel in Recognizing Fossil 1 
Material 2 

In order to reduce the likelihood of directly or indirectly destroying a unique or significant 3 
paleontological resource, BDCP proponents will require that all construction personnel receive 4 
training provided by a qualified paleontologist experienced in teaching non-specialists, to 5 
ensure that they can recognize fossil materials in the event any are discovered during 6 
construction. Training will include information on the possibility of encountering fossils during 7 
construction, the types of fossils likely to be seen and how to recognize them, and proper 8 
procedures in the event fossils are encountered. All field management and supervisory 9 
personnel and construction workers involved with ground-disturbing activities will be required 10 
to take this training prior to beginning work. Training materials will include an informational 11 
brochure that provides contacts and summarizes procedures in the event paleontological 12 
resources are encountered. 13 

Implementation of this measure will ensure that unique or scientifically significant 14 
paleontological resources have a high likelihood of being identified during construction so they 15 
can be avoided or treated appropriately. 16 

Mitigation Measure PALEO-1d: Collect and Preserve Substantial Potentially Unique or 17 
Significant Fossil Remains When Encountered 18 

To help avoid directly or indirectly destroying a unique or significant paleontological resource, 19 
the BDCP proponents will ensure that if substantial potentially unique or significant fossil 20 
remains (particularly vertebrate remains) are discovered during ground-disturbing activities, 21 
the construction crew will be directed to immediately cease work in the vicinity of the find and 22 
notify the PRS, consistent with the PRMMP described under Mitigation Measure PALEO-1a. A 23 
newly discovered resource may need to be fenced off to protect it from inadvertent intrusions 24 
by machinery or protect the location from vandalism. If extensive recovery and jacketing is 25 
needed, the area will be fenced off with temporary fencing and a 3- to 5-meter (10- to 15-foot) 26 
buffer will be included in the fenced area around the locality. If specific construction activities 27 
preclude placement of a buffer of this width, the monitor will stake a mutually agreeable buffer 28 
prior to fencing. The PRS will evaluate the resource and prepare a mitigation plan in accordance 29 
with SVP guidelines (2010). The mitigation plan may include a field survey, construction 30 
monitoring, sampling and data recovery procedures, museum storage coordination for any 31 
specimen recovered, and a report of findings. Recommendations determined by BDCP 32 
proponents to be necessary and feasible will be implemented before construction can resume at 33 
the site where the paleontological resources were discovered. 34 

Except for the fossils destroyed by tunnel boring machines, implementation of this measure will 35 
ensure that unique or scientifically significant paleontological resources identified during 36 
construction are protected from damage or treated and documented appropriately to preserve 37 
their scientific value. 38 

Impact PALEO-2: Destruction of Unique or Significant Paleontological Resources Associated 39 
with the Implementation of CM2–CM21 40 

Ground-disturbing activities associated with other conservation measures (CM2 and CM4–CM10) 41 
have the potential to affect paleontological resources. These activities are evaluated below by 42 
conservation measure. Conservation measures to address reduction of other stressors (CM11–43 
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CM21) would have no effect on paleontological resources because they would not entail ground-1 
disturbing activities. 2 

CM2 (Yolo Bypass Fisheries Enhancement) 3 

 Construct four experimental ramps at the Fremont Weir. 4 

 Construct up to three sets of up to three fish ladders. 5 

 Construct fish screens on small Yolo Bypass diversions. 6 

 Construct new or replacement operable check-structures at Tule Canal/Toe Drain. 7 

 Replace the Lisbon Weir with a fish-passable gate structure. 8 

 Realign Putah Creek. 9 

 Modify a section of the Fremont Weir. 10 

 Construct and operate nonphysical or physical barriers in the Sacramento River. 11 

 Construct associated support facilities (operations buildings, parking lots, access facilities such 12 
as roads and bridges) necessary to provide safe access for maintenance and monitoring. 13 

 Construct and test flood-neutral fish barriers. 14 

Of these ground-disturbing activities, only the realignment of Putah Creek has the potential to 15 
disturb sensitive paleontological resources. If this realignment includes excavating a new channel, 16 
Pleistocene deposits associated with the older alluvium of Putah Creek could be disturbed. The 17 
other CM2 activities would occur in basin deposits of Holocene origin, which have low potential 18 
sensitivity for paleontological resources, based on age. 19 

CM4 (approximately 65,000 acres of restored freshwater and brackish tidal habitat within the BDCP 20 
Restoration Opportunity Areas) 21 

Ground-disturbing activities associated with CM4 range from relatively shallow, localized 22 
excavation to deep or extensive excavation. Two types of activities involve deeper excavation. 23 

 Modify existing land elevations through grading and filling or subsidence reversal. 24 

 Relocate existing roads and utilities to support construction and postconstruction activities at 25 
the restoration site or services to adjacent lands protected by levees. 26 

Sensitive Pleistocene deposits occur at the surface or in the shallow subsurface in all the Restoration 27 
Opportunity Areas (ROAs), except the South Delta ROA (Figures 27-2 and 3-1). Shallow, localized 28 
excavation in areas where sensitive units occur at the surface could disturb paleontological 29 
resources in these units. Deeper or extensive excavation could disturb sensitive units in all of the 30 
ROAs. 31 

CM5 (approximately 10,000 acres of seasonally inundated floodplain habitat within the north, east, 32 
and/or south Delta) 33 

Ground-disturbing activities associated with CM5 include clearing and grubbing, demolition of 34 
existing structures, setting back levees and removing existing levees, removal of riprap to allow for 35 
channel meander between setback levees, grading to restore drainage patterns and increase 36 
inundation frequency and duration, and establishment of riparian habitat. Most of these activities 37 
would involve shallow excavation or excavation in disturbed materials (levees), but grading to 38 
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restore drainage patterns could involve deeper excavation. This floodplain-related excavation could 1 
occur in the northern, eastern, or southern sections of the Delta, but the most promising areas for 2 
paleontological resources are expected along the San Joaquin River in Conservation Zone 7. This 3 
area includes sensitive Modesto Formation and Corral Hollow/Brushy Creek drainage units at or 4 
near the surface (Figures 27-2 and 3-1); sensitive paleontological resources could be disturbed in 5 
this area. 6 

CM6 (20 linear miles of channel margin habitat enhancement in the Delta) 7 

Ground-disturbing activities associated with CM6 include clearing and grubbing, demolition of 8 
existing structures, modification of levees or setting back levees, removing riprap where levees are 9 
set back, and modifying channel geometry in unconfined channel reaches or along channels where 10 
levees are set back. Most of these activities would involve shallow excavation or excavation in 11 
disturbed materials (levees), but modifying channel geometry could involve deeper excavation. 12 
Sensitive Pleistocene deposits may be encountered at shallow depths along the San Joaquin River in 13 
Conservation Zone 7 (Figures 27-2 and 3-1), should there be channel geometry modification in this 14 
area. 15 

CM7 (approximately 5,000 acres of restored valley/foothill riparian habitat) 16 

Ground-disturbing activities associated with CM7 include clearing and grubbing, and demolition of 17 
existing structures. Earthwork activities for development of the riparian habitat areas would be 18 
minimal and focused on removal of riprap and minor landform modifications to restore water 19 
circulation. These activities are shallow and unlikely to disturb paleontological resources. 20 

CM8 (approximately 2,000 acres of restored grassland and 8,000 acres of protected or enhanced 21 
grassland within BDCP Conservation Zones 1, 8, and/or 11) 22 

Ground-disturbing activities associated with CM8 entail little or no ground disturbance. Any grading 23 
for this restoration would be at shallow depths and would not be likely to affect paleontological 24 
resources. 25 

CM3 and CM9 (approximately 67 acres of restored vernal pool complex and 600 acres of protected 26 
vernal pool complex within Conservation Zones 1, 8, and/or 11) 27 

Ground-disturbing activities associated with CM9 entail some land disturbance, such as minor 28 
grading to improve connectivity between complexes. Any grading for this restoration would be at 29 
shallow depths and would not be likely to affect paleontological resources. 30 

CM10 (approximately 1,200 acres of restored nontidal marsh within Conservation Zones 2 and 4 and/or 31 
5) 32 

Ground-disturbing activities associated with CM10 entail grading to establish an elevation gradient 33 
to support open water perennial aquatic habitat intermixed with shallower marsh habitat. The 34 
Pleistocene Riverbank and Modesto Formations are exposed throughout Conservation Zone 4 and 35 
may occur in the older alluvium of Putah Creek in Conservation Zone 2. Where sensitive Pleistocene 36 
deposits are exposed at the surface or are overlain by a shallow veneer of Holocene deposits in these 37 
two conservation zones (Figures 27-2 and 3-1), paleontological resources could be disturbed as 38 
grading is undertaken for CM10. 39 

NEPA Effects: Although excavation associated with these conservation measures under Alternative 40 
4 would be shallow, CM2, CM4–CM6, and CM10 require deeper or more extensive excavation. Units 41 
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sensitive for paleontological resources, such as the Riverbank and Modesto Formations, occur at the 1 
surface in several conservation zones and at shallow depth in other zones. If fossils are present in 2 
the Plan Area, they could be damaged during excavation for these conservation measures. The 3 
greater the extent of excavation, the greater the potential effect, although even localized excavation 4 
could damage or destroy paleontological resources. Direct or indirect destruction of vertebrate or 5 
otherwise scientifically significant paleontological resources as defined by the SVP (2010) would be 6 
an adverse effect. 7 

Mitigation Measures PALEO-1b and PALEO-1d are available to mitigate all shallow ground-8 
disturbing conservation measures. Mitigation Measures PALEO-1a through PALEO-1d would 9 
address all deeper ground-disturbing conservation measures. 10 

CEQA Conclusion: Ground-disturbing activities associated with other conservation measures (CM2 11 
and CM4–CM10) could affect paleontological resources. Although most excavation associated with 12 
these conservation measures under Alternative 4 would be fairly shallow, CM2, CM4–CM6, and 13 
CM10 require deeper or more extensive excavation. Units sensitive for paleontological resources, 14 
such as the Riverbank and Modesto Formations, occur at the surface in several conservation zones 15 
and occur at shallow depth in other zones. If fossils are present in the Plan Area, they could be 16 
damaged during excavation associated with these conservation measures. The greater the extent of 17 
excavation, the greater the potential impact, although even localized excavation could damage or 18 
destroy paleontological resources. Direct or indirect destruction of significant paleontological 19 
resources as defined by the SVP (2010) would constitute a significant impact. 20 

Implementation of Mitigation Measures PALEO-1b and PALEO-1d for all shallow ground-disturbing 21 
conservation measures and Mitigation Measures PALEO-1a through PALEO-1d for all deeper 22 
ground-disturbing conservation measures ensure that unique or significant paleontological 23 
resources in the alternative footprint are systematically identified, documented, avoided or 24 
protected from damage where feasible, or recovered and curated so they remain available for 25 
scientific study and would reduce these impacts to a less-than-significant level. 26 

Mitigation Measure PALEO-1a: Prepare a Monitoring and Mitigation Plan for 27 
Paleontological Resources 28 

Please see Mitigation Measure PALEO-1a under Impact PALEO-1 in the discussion of 29 
Alternative 4. 30 

Mitigation Measure PALEO-1b: Review 90% Design Submittal and Develop Specific 31 
Language Identifying How the Mitigation Measures Will Be Implemented along the 32 
Alignment 33 

Please see Mitigation Measure PALEO-1b under Impact PALEO-1 in the discussion of 34 
Alternative 4. 35 

Mitigation Measure PALEO-1c: Educate Construction Personnel in Recognizing Fossil 36 
Material 37 

Please see Mitigation Measure PALEO-1c under Impact PALEO-1 in the discussion of 38 
Alternative 4. 39 
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Mitigation Measure PALEO-1d: Collect and Preserve Substantial Potentially Unique or 1 
Significant Fossil Remains When Encountered 2 

Please see Mitigation Measure PALEO-1d under Impact PALEO-1 in the discussion of 3 
Alternative 4. 4 

5 
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Chapter 28 1 

Environmental Justice 2 

28.5 Environmental Consequences 3 

28.5.3 Effects and Mitigation Approaches 4 

28.5.3.1 Issues Not Analyzed in Detail 5 

Resource Topics 6 

Air Quality and Greenhouse Gases 7 

Chapter 22, Air Quality and Greenhouse Gases, examines the potential for the action alternatives to 8 

increase greenhouse gas emissions and contribute to climate change. The relationship between 9 

effects associated with climate change and environmental justice is discussed below in Section 10 

28.5.4. 11 

Chapter 22 examines the potential for implementation of CM1 to generate cumulative greenhouse 12 

gas emissions from increased CVP pumping. As described in Impact AQ-23 in Chapter 22, operation 13 

of the CVP yields the generation of emissions-free hydroelectric energy which is sold into the 14 

California electricity market. Implementation of Alternative 4 could result in a reduction of this 15 

electricity for sale from the CVP to electricity users. This reduction in the supply of GHG emissions-16 

free electricity to the California electricity users could result in a potential indirect effect of the 17 

project, as  these electricity users would have to acquire substitute electricity supplies that may 18 

result in GHG emissions (although additional conservation is also a possible outcome as well). While 19 

this may impact users in the project area, it cannot be determined that it would amount to a 20 

disproportionate impact to low income and minority populations in specific locations. Similarly, 21 

Impact AQ-27 discussed the generation of cumulative GHG emissions from implementation of CM2 – 22 

CM11. The restoration and enhancement actions under Alternative 4 could result in an adverse 23 

impact if activities are inconsistent with applicable GHG reduction plans, do not contribute to a 24 

lower carbon future, or generate excessive emissions, relative to other projects throughout the state. 25 

Although mitigation is available to reduce this impact, it may still be adverse. However, it cannot be 26 

determined that it would amount to a disproportionate impact to low income and minority 27 

populations in specific locations. Therefore, effects from generation of cumulative GHG emissions 28 

are not analyzed in this chapter. 29 

Chapter 22 also examines the potential for criteria pollutants, such as reactive organic gases (ROG) 30 

and nitrogen oxides (NOX), to exceed local and federal air quality management district thresholds. As 31 

described in Chapter 22, Air Quality and Greenhouse Gases, Section 22.1.2, ROG and NOX are 32 

considered regional pollutants because they affect air quality on a regional scale. They may have an 33 

impact on the project area, but it cannot be determined that it would amount to a disproportionate 34 

impact to low income and minority populations in specific locations. Therefore, effects from ROG 35 

and NOX are not analyzed in this chapter. 36 



 Environmental Justice 
 

Bay Delta Conservation Plan 

RDEIR/SDEIS 
28-2 

2015 
ICF 00139.14 

 

28.5.8 Alternative 4—Dual Conveyance With Modified 1 

Pipeline/Tunnel And Intakes 2, 3, And 5 (9,000 Cfs; 2 

Operational Scenario H) 3 

This section analyzes the environmental justice effects of the resource topics that are carried 4 

forward for detailed analysis for Alternative 4. Relevant environmental justice effects associated 5 

with adverse effects identified in these resource chapters are analyzed to determine if they would 6 

result in a disproportionate effect on minority or low-income populations. Figures 28-1 and 28-2 7 

show the distribution of minority and low-income populations in relation to this alternative. 8 

28.5.8.1 Land Use 9 

Chapter 13, Land Use, Section 13.3.3.9, identifies effects caused by incompatibility with land use 10 

policies, incompatibility with local land uses, and potential for physical division of established 11 

communities. By itself, incompatibility with land use policies is not a physical effect on the 12 

environment, and, therefore, does not have the potential to result in a disproportionate effect on a 13 

minority or low-income population. Chapter 13, Land Use, Section 13.3.3.9, also addresses the 14 

potential for a BDCP alternative to result in the relocation of residents, or a physical effect on 15 

existing structures, with the consequence that adverse effects on the physical environment would 16 

result. The following adverse effects are relevant to this analysis. 17 

Impact LU-2: Conflicts with Existing Land Uses as a Result of Constructing the Proposed 18 

Water Conveyance Facility (CM1) 19 

Impact LU-3: Create Physical Structures Adjacent to and through a Portion of an Existing 20 

Community as a Result of Constructing the Proposed Water Conveyance Facility (CM1) 21 

Under Alternative 4, approximately 85 permanent structures would be removed or relocated within 22 

the water conveyance facilities footprint, including an estimated 19 residential buildings. The 23 

analysis of physical effects on structures in Chapter 13, Land Use, Section 13.3.3.9, indicates that the 24 

physical footprints of the intake facilities and their associated conveyance pipelines would be 25 

anticipated to create the largest disruption to structures. Chapter 13, Land Use, Section 13.3.3.2, 26 

Table 13-4 summarizes the estimated number of structures affected across structure type and 27 

alternative, and Mapbook Figure M13-4 shows the distribution of these effects across the modified 28 

pipeline/tunnel conveyance alignment. 29 

As shown in Figures 28-1 and 28-2, there are census blocks with a meaningfully greater minority 30 

population (more than 50%) and block groups with low-income populations throughout the study 31 

area, and specifically along the modified pipeline/tunnel alignment. Because construction of Intakes 32 

2, 3, and 5 would result in the displacement of approximately 19 residential structures, which would 33 

affect census blocks where the minority population is greater than 50%, this would represent a 34 

disproportionate effect on minority populations. When required, DWR would provide compensation 35 

to property owners for property losses due to implementation of the alternative. Compensation 36 

would reduce the severity of economic effects related to this physical effect but would not reduce 37 

the severity of the physical effect itself. For these reasons, this would be an adverse effect. 38 

In addition, Chapter 13, Land Use, Section 13.3.3.9, examines the potential to divide existing 39 

communities. During the construction of the conveyance pipelines and tunnel between Intake 3 and 40 

5 and the intermediate forebay (about 0.5 mile north and south of Hood, respectively for the intakes, 41 



 Environmental Justice 
 

Bay Delta Conservation Plan 

RDEIR/SDEIS 
28-3 

2015 
ICF 00139.14 

 

and about 5 miles south of Hood for the forebay), construction activities would occur to the north 1 

and south of the community of Hood. A temporary power line would also be constructed through the 2 

eastern section of the community. Even though access to and from the community would be 3 

maintained over the long-term, the nearby construction of a temporary work area adjacent to Hood 4 

on the southern side of the community would substantially alter the setting of the community in the 5 

near term. Similarly, the nearby construction of Intakes 3 and 5, although not adjacent to Hood, 6 

would create permanent physical structures approximately one-quarter mile north and one-half 7 

mile south of Hood that would substantially alter the community’s surroundings. While permanent 8 

physical structures adjacent to or through Hood are not anticipated to result from this alternative, 9 

activities associated with their construction could make it difficult to travel within and around Hood 10 

in certain areas for a limited period of time. Mitigation Measures TRANS-1a and TRANS-1b, which 11 

would require the development and implementation of a site-specific traffic management plan, and 12 

establishment of alternative access routes, are available to address this effect. However, permanent 13 

structures in the community’s vicinity constitute an adverse effect. 14 

28.5.8.2 Socioeconomics 15 

As shown in Figures 28-1 and 28-2, the community of Hood is composed of both census blocks with 16 

a meaningfully greater minority population (more than 50%) and block groups with low-income 17 

populations. Chapter 16, Socioeconomics, Section 13.3.3.9, identified effects on agricultural 18 

economics and local employment conditions associated with construction, operations, and 19 

conservation measures. These impacts have the potential to disproportionately affect environmental 20 

justice populations. Other effects in Chapter 16, Socioeconomics, Section 13.3.3.9, are not analyzed 21 

in this section because they either relate to program-level conservation measures that do not have 22 

sufficient project-level detail to identify environmental justice consequences, or because they do not 23 

have the potential to disproportionately affect environmental justice populations. The following 24 

effects are analyzed in this section: 25 

Impact ECON-1: Temporary Effects on Regional Economics in the Delta Region during 26 

Construction of the Proposed Water Conveyance Facilities 27 

Impact ECON-7: Permanent Regional Economic Effects in the Delta Region during Operation 28 

and Maintenance of the Proposed Water Conveyance Facilities 29 

The general economic effects of reduced export alternatives (6A, 6B, 6C, 7, and 8) on south-of-Delta 30 

areas are described in Chapter 30, Growth Inducement and Other Indirect Effects, Section 30.3.2. As 31 

described in Chapter 16, Socioeconomics, Section 13.3.3.9, Impact ECON-1, construction of the water 32 

conveyance facilities would increase total employment and income in the study area. The change 33 

would result from expenditures on construction and from changes in agricultural production. 34 

Changes in jobs in the study area as a result of Alternative 4 construction are reported in Chapter 16, 35 

Socioeconomics, Section 13.3.3.9, Table 16-41. During the peak construction years, it is estimated 36 

that 2,278 jobs (direct) and 8,673 jobs total (direct, indirect, and induced effects) would be gained in 37 

the study area. 38 

However construction of conveyance and related facilities, such as roads and utilities, would cause 39 

temporary and permanent conversion of agricultural land. Because construction would reduce 40 

agricultural land under cultivation, construction would result in the direct loss of 16 agricultural 41 

jobs and a total loss of 57 agricultural jobs (direct, indirect, and induced effects) (Chapter 16, 42 

Socioeconomics, Section 13.3.3.9, Table 16-42). 43 
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As described in Chapter 16, Socioeconomics, Section 13.3.3.9, Impact ECON-7, operation of 1 

conveyance facilities constructed under Alternative 4 would result in the direct creation of 129 jobs 2 

and the creation of 183 jobs total (Chapter 16, Socioeconomics, Section 13.3.3.9, Table 16-44, the 3 

same effect as Alternative 1A). However, because operations would reduce agricultural cultivation, 4 

operations would result in the direct loss of 11 agricultural jobs and a total of 39 agricultural jobs 5 

(including direct, indirect and induced effects) (Chapter 16, Socioeconomics, Section 13.3.3.9, Table 6 

16-45). 7 

Based on the crop production value changes described in Impact ECON-6 in Chapter 16, the direct 8 

agricultural job losses would more likely be concentrated in the vegetable, truck, orchard, and 9 

vineyard crops sectors, which are relatively labor intensive, than in the grain, field, and forage crop 10 

sectors, where more jobs are mechanized. Direct agricultural job losses could be higher than the 16 11 

FTE jobs shown in Table 16-42, or the 12 FTE jobs shown in Table 16-45, because many agricultural 12 

jobs are seasonal rather than year-round, FTE jobs, suggesting that more than one seasonal job 13 

could be lost per every FTE job lost as a result of construction of conveyance facilities construction. 14 

Because of a combination of historical and recent settlement trends, many of the agricultural areas 15 

in the interior Delta contain high proportions of minority residents, including Hispanics, Asians, and 16 

African-Americans. According to the report The California Farm Labor Force Overview and Trends 17 

from the National Agricultural Workers Survey, commissioned by the EPA Region 9 Pesticide 18 

Program, which provides the most current demographic information collected through the NAWS, 19 

approximately 99% of California farm laborers are Hispanic (Aguirre International 2005:10), and 20 

approximately 22% of farm labor falls below the poverty threshold (Aguirre International 2005:27). 21 

Because the majority of farm labor in the study area is minority, including those of Hispanic origin, 22 

and potentially low-income, loss of up to 57 agricultural jobs in the study area associated with 23 

construction of the conveyance facilities is considered to be a disproportionate effect on an 24 

environmental justice population. While a net increase in employment would result during 25 

construction because of new construction jobs, these jobs would not likely be filled by displaced 26 

agricultural workers because the skills required are not comparable. This effect would, therefore, 27 

remain adverse because job losses would disproportionately accrue to a minority population. 28 

28.5.8.3 Aesthetics and Visual Resources 29 

Chapter 17, Aesthetics and Visual Resources, Section 17.3.3.9, addresses visual resources in the study 30 

area, where proposed intake and water conveyance facilities and related structures and operations 31 

would be located. Chapter 17, Aesthetics and Visual Resources, Section 17.3.3.9, identifies the 32 

following adverse effects. 33 

Impact AES-1: Substantial Alteration in Existing Visual Quality or Character during 34 

Construction of Conveyance Facilities 35 

Impact AES-2: Permanent Effects on a Scenic Vista from Presence of Conveyance Facilities 36 

Impact AES-3: Permanent Damage to Scenic Resources along a State Scenic Highway from 37 

Construction of Conveyance Facilities 38 

Impact AES-4: Creation of a New Source of Light or Glare That Would Adversely Affect Views 39 

in the Area as a Result of Construction and Operation of Conveyance Facilities 40 
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Impact AES-6: Substantial Alteration in Existing Visual Quality or Character during 1 

Implementation of CM2–CM21 2 

Chapter 17, Aesthetics and Visual Resources, Section 17.3.3.9, Impact AES-6, analyzes the effect of the 3 

implementation of CM2–CM21 on aesthetic and visual resources. This effect is adverse. However 4 

because the precise location of where future conservation measures will be implemented is 5 

unknown, this impact is not carried forward for further analysis of environmental justice effects for 6 

this alternative or other alternatives. 7 

Chapter 17, Aesthetics and Visual Resources, Section 17.3.3.9, also identifies the following mitigation 8 

measures that would reduce the identified effects on aesthetics and visual resources. 9 

Mitigation Measure AES-1a: Locate New Transmission Lines and Access Routes to 10 

Minimize the Removal of Trees and Shrubs and Pruning Needed to Accommodate New 11 

Transmission Lines and Underground Transmission Lines Where Feasible 12 

Mitigation Measure AES-1b: Install Visual Barriers between Construction Work Areas and 13 

Sensitive Receptors 14 

Mitigation Measure AES-1c: Develop and Implement a Spoil/Borrow and Reusable Tunnel 15 

Material Area Management Plan 16 

Mitigation Measure AES-1d: Restore Barge Unloading Facility Sites Once Decommissioned 17 

Mitigation Measure AES-1e: Apply Aesthetic Design Treatments to All Structures to the 18 

Extent Feasible 19 

Mitigation Measure AES-1f: Locate Concrete Batch Plants and Fuel Stations Away from 20 

Sensitive Visual Resources and Receptors and Restore Sites upon Removal of Facilities 21 

Mitigation Measure AES-1g: Implement Best Management Practices to Implement Project 22 

Landscaping Plan 23 

Mitigation Measure AES-4a: Limit Construction to Daylight Hours within 0.25 Mile of 24 

Residents 25 

Mitigation Measure AES-4b: Minimize Fugitive Light from Portable Sources Used for 26 

Construction 27 

Mitigation Measure AES-4c: Install Visual Barriers along Access Routes, Where Necessary, 28 

to Prevent Light Spill from Truck Headlights toward Residences 29 

Mitigation Measure AES-6a: Underground New or Relocated Utility Lines Where Feasible 30 

Mitigation Measure AES-6b: Develop and Implement an Afterhours Low-intensity and 31 

Lights off Policy 32 
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Mitigation Measure AES-6c: Implement a Comprehensive Visual Resources Management 1 

Plan for the Delta and Study Area 2 

Chapter 17, Aesthetics and Visual Resources, Section 17.3.3.9, Impacts AES-1 through AES-4, describe 3 

the aesthetics and visual resources effects associated with water conveyance facilities construction 4 

and operations. Impact AES-3 describes the effects on local scenic highways, such as SR 160. 5 

Because degradation of a scenic highway would result in loss of scenic qualities for all highway 6 

users, it is not carried forward for environmental justice analysis. 7 

Chapter 17, Aesthetics and Visual Resources, Section 17.3.3.9, Impact AES-1, addresses the potential 8 

for construction activities to substantially alter the visual quality or character in the vicinity of 9 

project elements that can be viewed from local sensitive receptors and public viewing areas. The 10 

primary features that would affect the existing visual character under Alternative 4 once the 11 

facilities have been constructed would be Intakes 2, 3 and 5, the intermediate forebay, the expanded 12 

Clifton Court Forebay, and combined pumping plants, resulting landscape scars effects left behind 13 

from spoil/borrow and RTM areas, transmission lines, concrete batch plants and fuel stations, and 14 

launching, retrieval, and ventilation shafts sites. Construction-related visual changes would be most 15 

evident in the northern portion of the study area, which would undergo extensive construction to 16 

build large industrial facilities and supporting infrastructure along and surrounding the Sacramento 17 

River between Clarksburg and Walnut Grove where the intakes would be situated. The intermediate 18 

forebay, expanded Clifton Court Forebay and several of the work areas adjacent to the southern 19 

portion of the conveyance alignment also would generate adverse visual effects for adjacent 20 

viewers, including residents in the communities of Clarksburg, Hood, and Walnut Grove. Clarksburg 21 

and Hood would be affected the most because they are in closer proximity to the intakes. Walnut 22 

Grove would also be affected, to a lesser degree, due to its proximity to the intermediate forebay 23 

along Twin Cities Road and ventilation/access shaft site along Walnut Grove Road. Both Twin Cities 24 

and Walnut Grove Roads serve as primary access routes to Walnut Grove from I-5. 25 

Chapter 17, Aesthetics and Visual Resources, Section 17.3.3.9, Impact AES-2, describes the permanent 26 

alteration of scenic vistas resulting from construction. As described in this impact, the primary 27 

features that would affect scenic vistas subsequent to completion of construction of Alternative 4 28 

are Intakes 2, 3 and 5, the intermediate forebay, expanded Clifton Court Forebay, the combined 29 

pumping plants, landscape scars remaining from spoil/borrow and RTM areas, and transmission 30 

lines. The communities of Clarksburg and Hood would be affected the most because they are in 31 

closer proximity to the intakes. Walnut Grove would also be affected, to a lesser degree, due to its 32 

proximity to the intermediate forebay along Twin Cities Road and ventilation/access shaft site along 33 

Walnut Grove Road. Rural residences, located south of Twin Cities Road and the intermediate 34 

forebay, would have construction occurring near their homes through construction of the 35 

intermediate forebay. The Chapter 17, Aesthetics and Visual Resources, Section 17.3.3.9, Impact AES-36 

4, describes the potential for new sources of light and glare that would be introduced during 37 

construction or as part of permanent features that would remain after the conveyance facilities are 38 

complete. Intakes 2, 3, and 5 and their associated facilities would introduce new surfaces that may 39 

increase glare as described in Chapter 17, Aesthetics and Visual Resources, Section 17.3.3.9. In 40 

addition, the water surfaces of the new forebays would reflect sunlight, introducing glare. Evening 41 

and nighttime construction activities would require use of extremely bright lights and generate 42 

increased nighttime headlights flashing into nearby residents’ homes; these light sources would 43 

affect adjacent populations. New facilities would also require the use of safety lighting once built. 44 

Lighting equipment associated with BDCP facilities would increase the amount of nighttime lighting 45 

along the alignment above ambient light levels. In particular, security lighting for Intakes 2, 3, and 5 46 
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and their associated facilities would create very noticeable effects relating to increasing nighttime 1 

light at those locations. The community of Hood would be affected. 2 

While mitigation is available to reduce the effects of Impacts AES-1, AES-2, and AES-4, these 3 

effectswould remain adverse. As shown in Figures 28-1 and 28-2, meaningfully greater minority and 4 

low-income populations occur throughout the study area, including along the modified 5 

pipeline/tunnel alignment alternative. Specifically, a concentration of minority and low-income 6 

populations are located in the communities of Clarksburg, Walnut Grove, and Hood, where 7 

residential viewers in these communities would be affected by adverse visual effects of this 8 

alternative. 9 

Because adverse visual effects are largely associated with the northern portion of the alignment 10 

where permanent features would remain and along the southern portion of the alignment where the 11 

expanded Clifton Court Forebay and borrow and spoil areas would be constructed, where minority 12 

and low-income populations occur, these effects would disproportionately affect these populations. 13 

For these reasons, although mitigation is available to reduce the severity of these effects, this effect 14 

would be adverse. 15 

28.5.8.4 Cultural Resources 16 

Construction of conveyance facilities under this alternative would have adverse effects on 17 

prehistoric archaeological resources, unidentified human remains, historic archaeological sites, 18 

traditional cultural properties, and built environment resources, as described in Impact CUL-1 19 

through Impact CUL-7. 20 

Impact CUL-1: Effects on Identified Archaeological Sites Resulting from Construction of 21 

Conveyance Facilities 22 

Impact CUL-2: Effects on Archaeological Sites to Be Identified through Future Inventory 23 

Efforts 24 

Impact CUL-3: Effects on Archaeological Sites That May Not Be Identified through Inventory 25 

Efforts 26 

Impact CUL-4: Effects on Buried Human Remains Damaged during Construction 27 

Impact CUL-5: Direct and Indirect Effects on Eligible and Potentially Eligible Historic 28 

Architectural/Built-Environment Resources Resulting from Construction Activities 29 

Impact CUL-6: Direct and Indirect Effects on Unidentified and Unevaluated Historic 30 

Architectural/Built-Environment Resources Resulting from Construction Activities 31 

Impact CUL-7: Effects of Other Conservation Measures on Cultural Resources 32 

Chapter 18, Cultural Resources, Section 18.3.5.9, Impact CUL-8, addresses the compatibility of the 33 

BDCP with the adopted cultural resource management policies of agencies with land use authority in 34 

the Delta. Because this effect is not a physical environmental effect that could result in impacts on 35 

environmental justice populations, it is not relevant to this analysis. 36 
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Ground-disturbing construction has the potential to damage both identified and previously 1 

unrecorded examples of each of these resources. Mitigation measures are available to reduce these 2 

effects. 3 

Mitigation Measure CUL-1: Prepare a Data Recovery Plan and Perform Data Recovery 4 

Excavations on the Affected Portion of the Deposits of Identified and Significant 5 

Archaeological Sites 6 

Mitigation Measure CUL-2: Conduct Inventory, Evaluation, and Treatment of 7 

Archaeological Resources 8 

Mitigation Measure CUL-3: Implement an Archaeological Cultural Resources Discovery 9 

Plan, Perform Training of Construction Workers, and Conduct Construction Monitoring 10 

Mitigation Measure CUL-4: Follow State and Federal Law Governing Human Remains If 11 

Such Resources Are Discovered during Construction 12 

Mitigation Measure CUL-5: Consult with Relevant Parties, Prepare and Implement a Built 13 

Environment Treatment Plan 14 

Mitigation Measure CUL-6: Conduct a Survey of Inaccessible Properties to Assess 15 

Eligibility, Determine if These Properties Will Be Adversely Impacted by the Project, and 16 

Develop Treatment to Resolve or Mitigate Adverse Impacts 17 

Mitigation Measure CUL-7: Conduct Cultural Resource Studies and Adopt Cultural 18 

Resource Mitigation Measures for Cultural Resource Impacts Associated with 19 

Implementation of CM2–CM21 20 

Prehistoric resources, especially sites containing human remains, are of special significance to the 21 

Native American community. The geographic distribution of the affected resources is described in 22 

Chapter 18, Cultural Resources, Section 18.3.5.9. The number of resources affected by each 23 

alternative is indicated in the tables provided in Appendix 18B, Identified Cultural Resources 24 

Potentially Affected by BDCP Alternatives. These resources represent a tangible link to the past, and, 25 

if they contain human remains, a resting place for interred ancestors. While cultural resources and 26 

buried human remains also contain significance for the general public (including low-income 27 

populations), the significance to the general public is typically limited to the scientific value of the 28 

resources. Because these resources are especially significant to Native American populations and 29 

potentially other minority populations, adverse effects identified in Chapter 18, Cultural Resources, 30 

Section 18.3.5.9, Impacts CUL-1 through CUL-7, would result in a disproportionate effect on 31 

minorities. The affected population cannot always be identified with specificity because members of 32 

tribes that attach significance to the resources in the Delta may reside in relatively remote locations 33 

rather than in adjacent census blocks or even counties. Nonetheless, this alternative would result in 34 

a disproportionate effect on Native American populations and potentially other minorities. 35 

Identification and treatment of cultural resources would be completed under relevant mitigation 36 

measures described in Chapter 18, Cultural Resources, Section 18.3.5.9 (CUL-1 through CUL-7). 37 

Construction monitoring and discovery protocols would be performed during construction under 38 

Mitigation Measure CUL-3. State and federal law governing discoveries of human remains would be 39 

enforced through Mitigation Measure CUL-4. In addition to the mitigation measures proposed in this 40 
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EIS/EIR, federal agencies that have a significant role in implementing the BDCP are required to 1 

comply with Section 106 of the National Historic Preservation Act (NHPA) (16 United States Code 2 

[USC] 470f). Section 106 and the Section 106 regulations require that the agencies identify effects on 3 

historic properties and consult with the public (including relevant minority groups) and Native 4 

American tribes during the management process. Section 106 thus adds another mechanism for 5 

identifying resources, and developing mitigation that would reduce or avoid adverse effects. Despite 6 

these mitigation measures and consultation processes, this alternative is likely to result in adverse 7 

effects on prehistoric archaeological resources and human remains because the scale of the 8 

alternative makes avoidance of all eligible resources infeasible. In addition, because there is no 9 

feasible way to identify buried resources that may occur in deep subterranean sections of the tunnel 10 

in advance of construction, effects on these resources cannot be accurately identified or avoided. 11 

The effect on minority populations that may ascribe significance to cultural resources in the Delta 12 

would remain disproportionate even after mitigation because mitigation cannot guarantee that all 13 

resources would be avoided, or that effects on affected resources would be reduced. For these 14 

reasons this effect would be adverse because the effect would disproportionately accrue to a 15 

minority population. 16 

28.5.8.5 Public Services and Utilities 17 

Chapter 20, Public Services and Utilities, Section 20.3.3.9, addresses the potential effects of the 18 

alternative on utility infrastructure and public service providers, such as fire stations and police 19 

facilities. Chapter 20, Public Services and Utilities, Section 20.3.3.9, identifies two adverse effects 20 

under this alternative. 21 

Impact UT-6: Effects on Regional or Local Utilities as a Result of Constructing the Proposed 22 

Water Conveyance Facilities 23 

Impact UT-8: Effects on Public Services and Utilities as a Result of Implementing the 24 

Proposed CM2–CM11 25 

Chapter 20, Public Services and Utilities, Section 20.3.3.9, Impact UT-6, describes the potential for 26 

construction of this conveyance alternative to conflict with existing utility facilities in some 27 

locations. Alternative 4 would require relocation of regional power transmission lines and natural 28 

gas pipelines. Further, construction could disrupt utility services from damage to previously 29 

unidentified utilities, or damage to a utility that could cause a public health hazard (e.g., gas line 30 

explosion). Mitigation Measures UT-6a, UT-6b, and UT-6c would require verifying utility locations 31 

prior to construction, and relocating them to avoid effects on utility operations and worker and 32 

public health and safety. However, because relocation and potential disruption of utility 33 

infrastructure would be required and because it is possible that not all utilities would be identified, 34 

and that some service disruption associated with inadvertent damage would occur, this impact is 35 

adverse. Depending on the location of service loss, minority or low-income populations might be 36 

affected. However, because relocation of an existing known utility would affect the entire service 37 

area of that utility, this effect would not be anticipated to result in a disproportionate effect on a 38 

minority or low-income population. In addition, inadvertent damage to or disruption of a previously 39 

unknown utility infrastructure would also not disproportionately affect a minority or low-income 40 

populations because it would affect the general population of the affected service area. This is not 41 

considered an adverse effect. 42 
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Chapter 20, Public Services and Utilities, Section 20.3.3.9, Impact UT-8, describes the potential 1 

consequences of conservation measures on public services at a program-level of detail. The location 2 

and construction or operational details (i.e., water consumption and water sources associated with 3 

conservation measures) for these facilities and programs have not been developed. Therefore, the 4 

need for new or expanded water or wastewater treatment facilities and the potential to disrupt 5 

utilities and service in the study area is unknown. Mitigation Measures UT-6a, UT-6b, and UT-6c 6 

would reduce the effects on utilities; however, because the effectiveness of these measures is 7 

unknown, this impact is adverse. Because the effect topic analyzes these effects at a general level of 8 

detail, it is not amenable to analysis to determine if it would result in an effect on an environmental 9 

justice population. Project-level analysis of effects on environmental justice populations would be 10 

addressed as part of future environmental analysis for implementation of conservation measures. 11 

28.5.8.6 Noise 12 

Chapter 23, Noise, Section 23.4.3.9, identifies the following adverse effects associated with new 13 

sources of noise and vibration that would be introduced into the study area under Alternative 4. 14 

Impact NOI-1: Exposure of Noise-Sensitive Land Uses to Noise from Construction of Water 15 

Conveyance Facilities 16 

Impact NOI-2: Exposure of Sensitive Receptors to Vibration or Groundborne Noise from 17 

Construction of Water Conveyance Facilities 18 

Impact NOI-4: Exposure of Noise-Sensitive Land Uses to Noise from Implementation of 19 

Proposed CM2–CM21 20 

Chapter 23, Noise, Section 23.3.3.9, Impacts NOI-1 and NOI-2, describe vibration and noise effects 21 

associated with construction of this alternative that would occur at discrete locations along the 22 

conveyance facility, and would affect adjacent residents or other sensitive receptors. Specifically, as 23 

described in Chapter 23, Noise, Section 23.3.3.9, Impact NOI-1, noise from construction of intakes; 24 

construction of conveyance, forebays, barge unloading facilities, truck trips and worker commutes; 25 

construction of power transmission lines; and earth-moving at offsite borrow/spoil areas is 26 

predicted to exceed daytime and nighttime noise standards in areas zoned for sensitive land uses 27 

including residential, natural/recreational, agricultural residential, and schools. 28 

Groundborne vibration from impact pile driving, discussed in Chapter 23, Noise, Section 23.3.3.9, 29 

Impact NOI-2, is predicted to exceed vibration thresholds in areas zoned for residential, including 30 

agricultural residential, land uses in areas listed below. 31 

 Sacramento County – including River Road near the community of Hood, neighborhoods in the 32 

community of Hood. 33 

 San Joaquin County. 34 

As shown in Figures 28-1 and 28-2, there are census blocks and block groups with meaningfully 35 

greater proportions of minority and low-income populations in the vicinity of heavy construction 36 

work areas (e.g., intake locations, the modified pipeline/tunnel alignment, and the forebays) where 37 

vibration and noise effects are predicted to exceed noise standards for nearby residents. 38 

Construction of intakes and the tunnel would result in groundborne vibration and groundborne 39 

noise levels that exceed noise thresholds at nearby receptors, including residential structures. The 40 

effect of exposing sensitive receptors to vibration or groundborne noise would be adverse. 41 
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Chapter 23, Noise, Section 23.4.3.9, Impact NOI-4, describes the noise effects of conservation 1 

measures 2-22. Because these conservation measures are analyzed at a program-level of detail, and 2 

have not been refined to specific projects with discrete locations, it would be difficult to analyze 3 

potential disproportionate effects on environmental justice populations. However, because of the 4 

distribution of minority and low-income populations in the study area, there is a potential for such 5 

effects. 6 

Chapter 23, Noise, identifies mitigation measures that would reduce noise and vibration effects. 7 

Mitigation Measure NOI-1a: Employ Noise-Reducing Construction Practices during 8 

Construction 9 

Mitigation Measure NOI-1b: Prior to Construction, Initiate a Complaint/Response 10 

Tracking Program 11 

Mitigation Measure NOI-2: Employ Vibration-Reducing Construction Practices during 12 

Construction of Water Conveyance Facilities 13 

In addition, the environmental commitment to develop and implement a Noise Abatement Plan 14 

would reduce these effects (Appendix 3B, Environmental Commitments). Although these mitigation 15 

measures and environmental commitment would be available to reduce these effects, it is not 16 

anticipated that feasible measures would be available in all situations to reduce construction noise 17 

to levels below the applicable thresholds. The effect of exposing noise-sensitive land uses to noise 18 

increases above thresholds is considered adverse. Although mitigation measures are available to 19 

address this temporary effect, because the noise and vibration effects would occur in areas with 20 

meaningfully greater minority and low-income populations, this represents a disproportionate 21 

effect. This effect is considered adverse. 22 

28.5.8.7 Public Health 23 

Chapter 25, Public Health, Section 25.3.3.9, identifies the potential for the operation of this 24 

alternative to increase concentrations of bromide and associated DPBs at Barker Slough, a source of 25 

water for the North Bay Aqueduct: 26 

Impact PH-2: Exceedances of Water Quality Criteria for Constituents of Concern Such That 27 

There Is an Adverse Effect on Public Health as a Result of Operation of the Water Conveyance 28 

Facilities 29 

Impact PH-3: Substantial Mobilization of or Increase in Constituents Known to Bioaccumulate 30 

as a Result of Construction, Operation or Maintenance of the Water Conveyance Facilities 31 

Impact PH-7: Substantial Mobilization of or Increase in Constituents Known to Bioaccumulate 32 

as a Result of Implementing CM2, CM4, CM5, and CM10 33 

Impact PH-8: Increase in Microcystis Bloom Formation as a Result of Operation of the Water 34 

Conveyance Facilities 35 
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Impact PH-9: Increase in Microcystis Bloom Formation as a Result of Implementing CM2 and 1 

CM4. 2 

Impact PH-2 would result in an adverse effect because these chemicals are associated with adverse 3 

health effects. Mitigation Measure WQ-5 is available to reduce this effect: 4 

Mitigation Measure WQ-5: Avoid, Minimize, or Offset, as Feasible, Adverse Water Quality 5 

Conditions; Site and Design Restoration Sites to Reduce Bromide Increases in Barker 6 

Slough 7 

In addition, the contribution of this alternative would add to the foreseeable future increase in DPBs 8 

that would happen in the absence of the project, as described in Chapter 25, Public Health, Section 9 

25.4. While Mitigation Measure WQ-5 may reduce this impact, the feasibility and effectiveness of this 10 

mitigation measure is uncertain based on currently available information. Therefore, the available 11 

mitigation would not fully reduce the impact. 12 

The North Bay Aqueduct serves Napa and Solano Counties. This analysis assumes the decrease in 13 

water quality for waters conveyed in this aqueduct would affect the entire service population using 14 

water from the North Bay Aqueduct, which is approximately the same as the demographic profile for 15 

each county as a whole. Napa County as a whole does not have a meaningfully greater minority 16 

population (the total minority population is approximately 44%, U.S. Census Bureau 2012a). Solano 17 

County however has a total minority population of approximately 59% (U.S. Census Bureau 2012b). 18 

Neither county has a meaningfully greater low-income population. Because the increase in bromide 19 

and DPBs would decrease water quality for Solano County service population, this would 20 

disproportionately affect minorities. This is an adverse effect. 21 

Because the BDCP proponents cannot ensure that the results of coordinated actions with water 22 

treatment entities will be fully funded or implemented successfully prior to the project’s 23 

contribution to the impact, the ability to fully mitigate this impact is uncertain. If a solution that is 24 

identified by the BDCP proponents and an affected water purveyor is not fully funded, constructed, 25 

or implemented before the project’s contribution to the impact is made, an adverse effect in the 26 

form of increased DBP in drinking water sources could occur. If, however, all financial contributions, 27 

technical contributions, or partnerships required to avoid adverse effects prove to be feasible and 28 

any necessary agreements are completed before the project’s contribution to the effect is made, the 29 

impacts would not be adverse. 30 

As described in Chapter 25, Impact PH-3, three intakes would be constructed and operated under 31 

Alternative 4. Sediment-disturbing activities during construction and maintenance of these intakes 32 

and other water conveyance facilities proposed near or in surface waters under this alternative 33 

could result in the disturbance of existing constituents in sediment, such as pesticides or 34 

methylmercury. Under the various Alternative 4 operational scenarios (H1–H4), changes in dilution 35 

and mixing of sources of water could result in a change in constituents known to bioaccumulate. 36 

Water quality and fish tissue modeling results showed small, insignificant changes in total mercury 37 

and methylmercury levels in water and fish tissues resulting from Alternative 4 water operations 38 

(see Chapter 8, Section 8.3.3.9, Alternative 4—Dual Conveyance with Modified Pipeline/Tunnel and 39 

Intakes 1–2, 3, and 5 [9,000 cfs; Operational Scenario H]), for a detailed discussion). Upstream 40 

mercury contributions and methylmercury production in Delta waters would not be altered by the 41 

operation of Alternative 4, as it would not change existing mercury sources and would not 42 

substantially alter methylmercury concentrations in the Sacramento River or San Joaquin River. 43 
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Water quality modeling results indicate that the percentage change in assimilative capacity of 1 

waterborne total mercury relative to the 25 ng/L Ecological Risk Benchmark was greatest for 2 

Scenario H4 relative to the No Action Alternative. These changes ranged, from 5.0% at the Jones 3 

Pumping Plant to -2.3% at Old River at Rock Slough. These same sites show the smallest range of 4 

effects on assimilative capacity for Alternative 4 H1, with 4.3% and -1.4% for these same two 5 

stations, respectively. Operational Scenarios H2 and H3 fall between these two extremes. The 6 

changes are not expected to result in adverse effects on beneficial uses. Similarly, changes in 7 

methylmercury concentration are expected to be very small as predicted by modeling. 8 

Fish tissue estimates showed small or no increase in exceedance quotient based on long-term 9 

annual average mercury concentrations at the nine Delta locations modeled. The greatest increases 10 

in exceedance quotients relative to the No Action Alternative were estimated to be 12% for both Old 11 

River at Rock Slough, and for Franks Tract. The lowest percentage change in modeled bass mercury 12 

concentrations is predicted to occur under Operational Scenario H1 relative to the No Action 13 

Alternative for these locations. 14 

Because some of the affected species of fish in the Delta are pursued during subsistence fishing by 15 

minority and low-income populations, this increase creates the potential for mercury-related health 16 

effects on these populations. Asian, African-American, and Hispanic subsistence fishers pursuing fish 17 

in the Delta already consume fish in quantities that exceed the US Environmental Protection Agency 18 

reference dose of 7 micrograms (µg) per day total (Shilling et al. 2010:5). This reference dose is set 19 

at 1/10 of the dose associated with measurable health impacts (Shilling et al. 2010:6). The highest 20 

rates of mercury intake from Delta fish occur among Lao fishers (26.5 µg per day, Shilling et al. 21 

2010:6). Increased mercury was modeled based upon increases modeled for one species: 22 

largemouth bass. These effects are considered unmitigable (see Chapter 8, Water Quality, Mitigation 23 

Measure WQ-13). 24 

The associated increase in human consumption of mercury caused by these alternatives would 25 

depend upon the selection of the fishing location (and associated local fish body burdens), and the 26 

relative proportion of different Delta fish consumed. Different fish species would suffer 27 

bioaccumulation at different rates associated with the specific species, therefore the specific 28 

spectrum of fish consumed by a population would determine the effect of increased mercury body 29 

burdens in individual fish species. These confounding factors make demonstration of precise 30 

impacts on human populations infeasible. However, because minority populations are known to 31 

practice subsistence fishing and consume fish exceeding US EPA reference doses, any increase in the 32 

fish body burden of mercury may contribute to an existing adverse effect. Because subsistence 33 

fishing is specifically associated with minority populations in the Delta compared to the population 34 

at large this effect would be disproportionate on those populations for Alternative 4. This effect 35 

would be adverse. 36 

As described in Chapter 25, Impact PH-7, the primary concern with habitat restoration regarding 37 

constituents known to bioaccumulate is the potential for mobilizing contaminants sequestered in 38 

sediments of the newly inundated floodplains and marshes. The mobilization depends on the 39 

presence of the constituent and the biogeochemical behavior of the constituent to determine 40 

whether it could re-enter the water column or be reintroduced into the food chain.  41 

The Sacramento River watershed, and specifically the Yolo Bypass, is the primary source of mercury 42 

in the study area. The highest concentrations of mercury and methylmercury are in the Cache Creek 43 

area and the Yolo Bypass. The amount of methylmercury produced in the Yolo Bypass has been 44 
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estimated to represent 40% of the total methylmercury production for the entire Sacramento River 1 

watershed (Foe et al. 2008). Water discharging from the Yolo Bypass at Prospect Slough has a 2 

reported average annual methylmercury concentration of 0.27 ng/L, more than four times greater 3 

than the 0.06 ng/L TMDL. 4 

The highest levels of methylmercury generation, mobilization, and bioavailability are expected in 5 

the Yolo Bypass with implementation of CM2 under Alternative 4. Implementation of CM2 would 6 

subject Yolo Bypass to more frequent and wider areas of inundation. The concentrations of 7 

methylmercury in water exiting the Yolo Bypass would depend on many variables. However, 8 

implementation of CM2 has the potential to significantly increase the loading, concentrations, and 9 

bioavailability of methylmercury in the aquatic system. 10 

As part of the implementation of conservation measures under Alternative 4, measures would be 11 

developed to reduce the production of methylmercury in ROAs, and these measures would be 12 

implemented as part of CM12, Methylmercury Management. These measures may include 13 

construction and grading in a way that minimizes exposure of mercury-containing soils to the water 14 

column; designing areas to support/enhance photodegradation; and pre-design field studies to 15 

identify depositional areas where mercury accumulation is most likely and characterization and/or 16 

design that avoids these areas. CM12 provides for consideration of new information related to 17 

methylmercury degradation that could effectively mitigate methylmercury production and 18 

mobilization. 19 

In summary, Alternative 4 restoration actions are likely to result in increased production, 20 

mobilization, and bioavailability of methylmercury in the aquatic system. Methylmercury would be 21 

generated by inundation of restoration areas, with highest concentrations expected in the Yolo 22 

Bypass, Cosumnes River and Mokelumne River, and at ROAs closest to these source areas as a result 23 

of the BDCP actions. An increase in bioavailability in the aquatic system could result in a 24 

corresponding increase in bioaccumulation in fish tissue, biomagnification through the food chain, 25 

and human exposure. Because the increase in bioavailability in the food chain cannot be quantified, 26 

the increase in human exposure also cannot be quantified. OEHHA standards would continue to be 27 

implemented for the consumption of study area fish and thus would serve to protect people against 28 

the overconsumption of fish with increased body burdens of mercury. Furthermore, implementation 29 

of CM12, Methylmercury Management, would minimize effects because it provides for project-30 

specific mercury management plans including a QA/QC program, and specific tidal habitat 31 

restoration design elements to reduce the potential for methylation of mercury and its 32 

bioavailability in tidal habitats. 33 

However, as described above for Impact PH-3, because some of the affected species of fish in the 34 

Delta are pursued during subsistence fishing by minority and low-income populations, this increase 35 

creates the potential for mercury-related health effects on these populations. Asian, African-36 

American, and Hispanic, and Lao subsistence fishers pursuing fish in the Delta would be most 37 

affected because they already consume fish in quantities that exceed the US Environmental 38 

Protection Agency reference dose. Increased mercury was modeled based upon increases modeled 39 

for one species: largemouth bass. The associated increase in human consumption of mercury caused 40 

by these alternatives would depend upon the selection of the fishing location (and associated local 41 

fish body burdens), and the relative proportion of different Delta fish consumed. Different fish 42 

species would suffer bioaccumulation at different rates associated with the specific species, 43 

therefore the specific spectrum of fish consumed by a population would determine the effect of 44 

increased mercury body burdens in individual fish species. These confounding factors make 45 
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demonstration of precise impacts on human populations infeasible. However, because minority 1 

populations are known to practice subsistence fishing and consume fish exceeding US EPA reference 2 

doses, any increase in the fish body burden of mercury may contribute to an existing adverse effect. 3 

Because subsistence fishing is specifically associated with minority populations in the Delta 4 

compared to the population at large this effect would be disproportionate on those populations for 5 

Alternative 4. This effect would be adverse. 6 

As described in Chapter 25, Impact PH-8, water temperatures and hydraulic residence times in the 7 

Delta are expected to increase, which would result in an increase in the frequency, magnitude and 8 

geographic extent of Microcystis, and therefore microcystin levels.  However, the potential water 9 

quality effects due to temperature increases would be due to climate change, not effects resulting 10 

from operation of the water conveyance facilities.  Increases in Delta residence times under all 11 

Alternative 4 operational scenarios (i.e., H1-H4) would be due in small part to climate change and 12 

sea level rise, but due to a greater degree to operation of the water conveyance facilities and 13 

hydrodynamic impacts of restoration included in CM2 and CM4.   Consequently, it is possible that 14 

increases in the frequency, magnitude, and geographic extent of Microcystis blooms in the Delta 15 

would occur due to the operations and maintenance of the water conveyance facilities and the 16 

hydrodynamic impacts of restoration under CM2 and CM4. Accordingly, beneficial uses including 17 

drinking water and recreational waters would potentially be impacted and therefore, so would 18 

public health. There are many reports of a variety of health effects in addition to liver damage (e.g., 19 

diarrhea, vomiting, blistering at the mouth, headache) following human exposure to blue-green 20 

algae toxins (cyanobacteria) in drinking water or from swimming in water in which cyanotoxins are 21 

present. Water treatment can effectively remove cyanotoxins in drinking water supplies. However, 22 

some treatment options are effective for some cyanotoxins, but not for others. Thus, operators of 23 

drinking water treatment systems must remain informed about the growth patterns and species of 24 

blue-green algae blooming in their surface water supplies and monitor treated water for 25 

cyanotoxins. As shown in Figures 28-1 and 28-2, meaningfully greater minority and low-income 26 

populations occur throughout the study area. These effects would disproportionately affect these 27 

populations. Implementation of Mitigation Measure WQ-32a and WQ-32b may reduce degradation 28 

of Delta water quality due to Microcystis. However, because the effectiveness of these mitigation 29 

measures to result in feasible measures for reducing water quality effects, and therefore potential 30 

public health effects, is uncertain, this impact would be adverse.  31 

As described in Chapter 25, Impact PH-9, restoration activities implemented under Alternative 4 for 32 

CM2 and CM4 that create shallow backwater areas could result in local increases in water 33 

temperature conducive to Microcystis growth during summer bloom season. This could compound 34 

the water quality degradation that may result from the hydrodynamic impacts from CM2 and CM4 35 

discussed in Impact PH-8 and result in additional water quality degradation such that beneficial 36 

uses are affected. An increase in Microcystis blooms could potentially result in impacts on public 37 

health through exposure via drinking water quality and recreational waters. As shown in Figures 28-38 

1 and 28-2, meaningfully greater minority and low-income populations occur throughout the study 39 

area. These effects would disproportionately affect these populations. Implementation of Mitigation 40 

Measure WQ-32a and WQ-32b may reduce degradation of Delta water quality due to Microcystis. 41 

However, the effectiveness of these mitigation measures to result in feasible measures for reducing 42 

water quality effects, and therefore potential public health effects, is uncertain. Therefore, this 43 

impact would be adverse.  44 
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Mitigation Measure WQ-32a: Design Restoration Sites to Reduce Potential for Increased 1 

Microcystis Blooms 2 

It remains to be determined whether, or to what degree, Microcystis production will increase in 3 

Delta areas as a result of increased residence times associated with the implementation of the 4 

project alternative.  Mitigation actions shall be focused on those incremental effects attributable to 5 

implementation of operations under the project alternative only.  Development of mitigation actions 6 

for the incremental increase in Microcystis effects attributable to water temperature and residence 7 

time increases driven by climate change and sea level rise is not required because these changed 8 

conditions would occur with or without implementation of the project alternative. The goal of 9 

specific actions would be to reduce/avoid additional degradation of Delta water quality conditions 10 

with respect to occurrences of Microcystis blooms. 11 

Additional evaluation will be conducted as part of the development of tidal habitat restoration areas 12 

to determine the feasibility of using site placement and design criteria to reduce or eliminate local 13 

conditions conducive to Microcystis production.   Design criteria would be developed to provide 14 

guidelines for developing restoration areas to discourage Microcystis growth by maintaining 15 

adequate flushing, while maintaining the benefits of habitat restoration in terms of zooplankton 16 

production, fish food quality, and fish feeding success.  For example, a target range of typical 17 

summer/fall hydraulic residence time that is long enough to promote phytoplankton growth, but not 18 

so long as to promote growth of Microcystis, could be used to aid restoration site design.  However, 19 

currently there is not sufficient scientific certainty to evaluate whether or not longer residence times 20 

would result in greater Microcystis production, and also whether longer residence times might 21 

produce greater benefits to fish and other aquatic life than shorter residence times.  This mitigation 22 

measure requires that residence time considerations be incorporated into restoration area site 23 

design for CM2 and CM4 using best available science at the time of design.  It is possible that through 24 

these efforts, increases in Microcystis under CM1 attributable to the project alternative, relative to 25 

Existing Conditions, could be mitigated.  However, there may be instances where this design 26 

consideration may not be feasible, and thus, achieving Microcystis reduction pursuant to this 27 

mitigation measure would not be feasible. 28 

Mitigation Measure WQ-32b: Investigate and Implement Operational Measures to Manage 29 

Water Residence Time 30 

Because it is not known where, when, and to what extent Microcystis will be more abundant under 31 

CM1 than under Existing Conditions, specific mitigation measures cannot be described.  However, 32 

this mitigation measure requires the project proponents to monitor for Microcystis abundance in the 33 

Delta and use appropriate statistical methods to determine whether increases in abundance are 34 

adverse.  This mitigation measure also requires that if Microcystis abundance increases, relative to 35 

Existing Conditions, the project proponents will investigate and evaluate measures that could be 36 

taken to reduce residence time in the affected areas of the Delta.  Operational actions could include 37 

timing of temporary or operable barrier openings and closings, reservoir releases, and location of 38 

Delta exports (i.e., North Delta vs. South Delta pumping facilities).  Depending on the location and 39 

severity of the increases, one or more of these actions may be feasible for reducing residence times.  40 

If so, these actions could mitigate increases in Microcystis under CM1 attributable to the project 41 

alternative, relative to Existing Conditions.  However, it is possible that these actions would not be 42 

feasible because they would conflict with other project commitments, would cause their own 43 

environmental impacts, or would not be expected to reduce or mitigate increases in Microcystis.  In 44 

this case, achieving Microcystis reduction pursuant to this mitigation measure would not be feasible. 45 
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28.5.8.8 Summary of Environmental Justice Effects under Alternative 4 1 

Alternative 4 would result in disproportionate effects on minority and low-income communities 2 

resulting from land use, socioeconomics, aesthetics and visual resources, cultural resources, noise, 3 

and public health effects. Mitigation and environmental commitments are available to reduce these 4 

effects; however, effects would remain adverse. For these reasons, effects on minority and low-5 

income populations would be disproportionate and adverse. 6 

28.6 References 7 
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U.S. Department of Agriculture. 2014. Striving for Inclusion. Addressing Environmental Justice for 9 
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Chapter 30 1 

Growth Inducement and Other Indirect Effects 2 

This chapter addresses the direct and indirect growth inducement potential of the BDCP 3 
alternatives. Assessing growth inducement potential involves determining whether project 4 
implementation would directly or indirectly support economic expansion, population growth, or 5 
residential construction, and if so, determining the magnitude and nature of the potential 6 
environmental effects of that growth. Although some of these effects could be characterized as being 7 
direct effects, most of them are indirect. “Direct effects” are “caused by the action [or project] and 8 
occur at the same time and place,” while “indirect effects” are “caused by the [action or project] 9 
and… later in time or farther removed in distance, but…still reasonably foreseeable. Indirect or 10 
secondary effects may include growth-inducing effects and other effects related to induced changes 11 
in the pattern of land use, population density, or growth rate, and related effects on air and water 12 
and other natural systems, including ecosystems.”1 With respect to ascertaining what is reasonably 13 
foreseeable over a substantial time period (here, approximately 50 years), “[d]rafting an 14 
EIR…necessarily involves some degree of forecasting. While foreseeing the unforeseeable is not 15 
possible, an agency must use its best efforts to find out and disclose all that it reasonably can.”2 16 

In general, an action would be considered growth inducing if it caused or contributed to economic or 17 
population growth. Growth-inducing actions result in more economic or population growth than 18 
would have occurred otherwise from other factors. Thus, a growth-inducing action would promote 19 
or encourage growth beyond that which could be attributed to other factors known to have a 20 
significant relationship to economic or population growth. Although a project may have growth 21 
inducing potential, it may not result in growth. Each municipality or county controls growth at the 22 
local level through land use policies in each jurisdiction. Decision-makers alone are able to 23 
transform growth-inducing potential or pressure, created by economic or social conditions, into 24 
actual growth.  25 

As it relates to this document, growth will occur, with or without the proposed project. One of the 26 
objectives of the BDCP is to increase the reliability of the water supplied by the State Water Project 27 
(SWP) and the Central Valley Project (CVP). Water supply is one of the primary public services 28 
needed to support urban development and the production of agricultural products upon which 29 
people depend. A water service deficiency could constrain future development in the state of 30 
California, particularly if coupled with policies that constrain growth relative to water supply. 31 
Adequate water supply, treatment, and conveyance would play a role in supporting additional 32 
growth in areas dependent on this water supply, but it would not be the single impetus behind such 33 
growth. Other important factors influencing growth are: economic factors (such as employment 34 
opportunities); capacity of public services and infrastructure (e.g., wastewater, public schools, 35 
roadways); local land use policies; and land use constraints such as floodplains, sensitive habitat 36 
areas, and seismic risk zones. Discussion of whether additional water supplies and/or 37 
improvements in water supply reliability could induce growth often results in differences of 38 
opinion; therefore, this topic is considered an area of controversy as used in NEPA and CEQA. 39 
Because this issue cannot be predicted with certainty, the analysis in this document makes the 40 

                                                             
1 CEQA Guidelines, § 15358(a)(2). 
2 CEQA Guidelines, § 15144; 40 CFR 1508.8(b). 
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assumption that any increase in water supplies and/or improvements in water supply reliability 1 
associated with the proposed BDCP will stimulate growth, as discussed in Section 30.3, 2 
Environmental Consequences.  3 

30.3 Environmental Consequences 4 

30.3.1 Methods for Analysis 5 

30.3.1.1 Direct Growth Inducement Potential 6 

Alternatives 1A through 9 involve the construction and operation of water supply conveyance 7 
facilities. The analysis of direct growth inducement potential looked at whether the proposed 8 
project could foster economic or population growth, or the construction of additional housing, 9 
directly in the surrounding environment. (CEQA Guidelines 15126.2(d)) The analysis compared the 10 
number of construction and permanent operations and maintenance jobs associated with the 11 
alternatives with the labor force located in the Delta vicinity and evaluated the capacity of the local 12 
labor force to meet project-generated employment demand. 13 

30.3.1.2 Indirect Growth Inducement Potential 14 

To determine indirect growth inducement potential, the analysis looked at whether the proposed 15 
project could foster economic or population growth, or the construction of additional housing, 16 
indirectly in the surrounding environment. (CEQA Guidelines 15126.2(d)) Alternatives were 17 
evaluated for their potential to stimulate additional housing development and the need for services 18 
by (1) increasing water deliveries to SWP/CVP contractors that could support additional population 19 
in their service areas3; (2) constructing new access roads in the vicinity of project facilities, thereby 20 
removing lack of roadway infrastructure as an obstacle to development; and/or (3) reducing the 21 
risk of flooding, thereby removing flood risk as an obstacle to development. New housing and 22 
expansion of public services can result in adverse effects on the environment (such as increased 23 
traffic or noise levels). 24 

30.3.2 Effects and Mitigation Approaches 25 

30.3.2.4 Potential for Increases in Water Deliveries to Agricultural 26 

Contractors to Remove Obstacles to Growth 27 

Changes in the amount, cost or reliability of water deliveries could affect agricultural production 28 
within SWP and/or CVP contractor service areas. As described in Chapter 5, Water Supply, and 29 
shown in Table 30-14, deliveries to agricultural contractors are projected to increase under some 30 
alternatives. To the extent that the lack of sufficient, reliable water supplies currently poses a 31 

                                                             
3 As stated in Chapter 2, Purpose and Need, the proposed project is intended only to “restore and protect the ability 
of the SWP and CVP to deliver up to full contract amounts, when hydrologic conditions result in the availability of 
sufficient water, consistent with the requirements of state and federal law and the terms and conditions of water 
delivery contracts held by SWP contractors and certain members of San Luis Delta Mendota Water Authority, and 
other existing applicable agreements.” However, for purposes of this analysis, this document makes the assumption 
that any increase in water supplies and/or improvements in water supply reliability associated with the proposed 
BDCP will stimulate growth. 
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constraint to agricultural production, then increased reliable supplies have the potential to support 1 
increased agricultural production. Increased reliability of supplies (e.g., increased supplies to 2 
agricultural contractors during dry years) may support additional agricultural production. Where 3 
and how such increases would occur likely could vary from one farming interest to another. 4 
Increased agricultural production could support an increase in seasonal and permanent on-farm 5 
employment as well as increased economic activity in the larger agricultural industry (associated 6 
with agricultural inputs, processing, transport, etc.). The ability of local labor pools to support 7 
seasonal and permanent increases in employment would likely vary from region to region. However, 8 
as described in Chapter 14, Agricultural Resources, construction of the water conveyance facilities as 9 
well as habitat restoration and channel margin habitat enhancement under Alternatives 1A through 10 
9 would occupy agricultural lands, directly precluding future agricultural use. Construction activities 11 
associated with Alternatives 1A through 9 may also result in temporary conversion of agricultural 12 
lands. 13 

30.3.7 Conclusions 14 

With respect to direct growth inducement potential, construction and operation of BDCP facilities 15 
would not foster economic or population growth or the construction of additional housing within 16 
the study area because of the limited number of new jobs created to construct and operate the 17 
facilities relative to the available labor pool and housing stock. 18 

With respect to indirect growth inducement potential associated with facility construction and 19 
operation, construction and operation of BDCP facilities could foster economic or population 20 
growth, or the construction of additional housing, indirectly in the surrounding environment.  21 

Construction of proposed permanent roads would not remove an obstacle to growth. The proposed 22 
roads would not provide access to substantial areas of undeveloped or agricultural land not already 23 
served by area roadways. 24 

With respect to the indirect growth inducement associated with water delivery, this analysis makes 25 
several conservative assumptions, including the assumption that any increases in M&I deliveries 26 
would support population increases (rather than be used for other purposes). Under the No Action 27 
Alternative, M&I deliveries would decrease; however, assuming conditions favorable to growth 28 
were present, growth would likely still occur absent projected increases in deliveries under the 29 
BDCP. Contractors would seek to develop alternative supplies. Consequently, the impacts of growth 30 
would likely still occur but would be attributable to other water supply projects. 31 

Implementation of Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5 and (for select hydrologic regions) 32 
Alternative 9 would increase M&I deliveries to SWP contractors. While an adequate water supply is 33 
not an impetus to growth, it is a primary public service needed to support growth. Other important 34 
factors influencing growth include: economic factors (such as employment opportunities); capacity 35 
of public services and infrastructure (e.g., wastewater, public schools, roadways); local land use 36 
policies; and land use constraints such as floodplains, sensitive habitat areas, and seismic risk zones. 37 
Growth is projected to occur in the hydrologic regions, and the above alternatives could remove a 38 
potential constraint to that growth: lack of adequate, reliable, water supplies.  39 

Alternatives 6 and 7 (and for some hydrologic regions Alternative 9) would decrease supplies 40 
relative to either the Existing Conditions or the No Action Alternative; consequently, these 41 
alternatives are not considered growth inducing. 42 
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Reductions in SWP and CVP deliveries to agricultural and M&I contractor export service areas 1 
resulting from implementation of the BDCP could result in a range of potential responses, including 2 
increased groundwater pumping and surface water storage, fallowing of agricultural land, increased 3 
use of water transfers, curtailment of certain water uses, and expansion of water recycling and 4 
desalination. While past responses to extended droughts and increased water costs provide insights 5 
into the potential indirect effects of reduced SWP/CVP deliveries in export areas, such effects are 6 
speculative at this time. 7 

Developing housing and implementing the services needed for population increases would generate 8 
impacts at locations where that growth would occur. Identifying the specific locations and 9 
characteristics of that growth—and, consequently, the specific environmental impacts of that 10 
growth—would be speculative. However, the impacts associated with such development can be 11 
characterized generally based on reviews of environmental impacts on general plans in the areas 12 
where this growth could occur. 13 

DWR and Reclamation lack the authority to approve or deny development projects or to impose 14 
mitigation to address significant environmental impacts associated with development projects; that 15 
authority resides with local cities and counties. In addition, numerous federal, state, regional and 16 
local agencies are specifically charged with protecting environmental resources, and ensuring that 17 
planned development occurs in a sustainable manner. Together, these agencies exercise the 18 
authority to reduce the effects of development on the environment; however, unavoidable impacts 19 
would still be expected to occur. 20 

21 
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Chapter 31 1 

Other CEQA/NEPA Required Sections 2 

31.4 Summary of Significant and Unavoidable Adverse 3 

Impacts 4 

 5 
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Table 31-1. Summary of Significant and Unavoidable Adverse Impacts 1 

Alternative 4 Potential Impact 

Impact Conclusions 
Before Mitigation 

Proposed Mitigation 

Impact Conclusion After Mitigation 

CEQA CEQA NEPA 

GW-1: During construction, deplete groundwater supplies or 
interfere with groundwater recharge, alter local groundwater 
levels, or reduce the production capacity of preexisting nearby 
wells 

S GW-1: Maintain water supplies in areas affected by construction dewatering SU A 

GW-5: During operations of new facilities, interfere with 
agricultural drainage in the Delta 

S GW-5: Agricultural lands seepage minimization SU A 

GW-6: Deplete groundwater supplies or interfere with 
groundwater recharge, alter local groundwater levels, reduce the 
production capacity of pre-existing nearby wells, or interfere with 
agricultural drainage as a result of implementing CM2–CM21 

S GW-5: Agricultural lands seepage minimization  SU A 

GW-7: Degrade groundwater quality as a result of implementing 
CM2–CM21 

S GW-7: Provide an alternate source of water SU A 

GW-8: During operations, deplete groundwater supplies or 
interfere with groundwater recharge, alter groundwater levels, or 
reduce the production capacity of pre-existing nearby wells 

S No feasible mitigation to address this impact SU A 

GW-9: Degrade groundwater quality S No feasible mitigation to address this impact SU A 

     

     

WQ-11: Effects on electrical conductivity concentrations resulting 
from facilities operations and maintenance (CM1) 

S WQ-11: Avoid, minimize, or offset, as feasible, reduced water quality conditions  

WQ-11a: Design Restoration Sites to Reduce Effects on Compliance with the Fish and Wildlife EC Objective between 
Prisoners Point and Jersey Point, Evaluate Striped Bass Monitoring Data, and Consult with CDFW/USFWS/NMFS to 
Determine Whether Additional Actions are Warranted 

WQ-11b: Site and Design Restoration Sites and consult with CDFW/USFWS, and Suisun Marsh Stakeholders to Identify 
Potential Actions to Avoid or Reduce EC Level Increases in the Marsh 

WQ-11c: Design Restoration Sites to Reduce Effects on Compliance with the Fish and Wildlife EC Objective between 
Prisoners Point and Jersey Point, Evaluate Striped Bass Monitoring Data, and Consult with CDFW/USFWS/NMFS to 
Determine Whether Additional Actions are Warranted 

WQ-11d: Site and Design Restoration Sites and consult with CDFW/USFWS, and Suisun Marsh Stakeholders to Identify 
Potential Actions to Avoid or Reduce EC Level Increases in the Marsh 

SU A 

WQ-14: Effects on mercury concentrations resulting from 
implementation of CM2–CM21 

S No available mitigation to address this impact SU A 

     

     

WQ-32: Effects on Microcystis Bloom Formation Resulting from 
Facilities Operations and Maintenance (CM1). 

S WQ-32a: Design Restoration Sites to Reduce Potential for Increased Microcystis Blooms 

WQ-32b: Investigate and Implement Operational Measures to Manage Water Residence Time 

SU A 

WQ-33:  Effects on Microcystis Bloom Formation Resulting from 
Other Conservation Measures (CM2–CM21). 

S No available mitigation to address this impact SU A 

SOILS-2: Loss of topsoil from excavation, overcovering, and 
inundation as a result of constructing the proposed water 
conveyance facilities 

S SOILS-2a: Minimize extent of excavation and soil disturbance 

SOILS-2b: Salvage, stockpile, and replace topsoil and prepare a topsoil storage and handling plan 

SU A 

SOILS-7: Loss of topsoil from excavation, overcovering, and 
inundation as a result of implementing the proposed conservation 
measures CM2–CM11 

S SOILS-2a: Minimize extent of excavation and soil disturbance 

SOILS-2b: Salvage, stockpile, and replace topsoil and prepare a topsoil storage and handling plan 

SU A 
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Alternative 4 Potential Impact 

Impact Conclusions 
Before Mitigation 

Proposed Mitigation 

Impact Conclusion After Mitigation 

CEQA CEQA NEPA 

LU-3: Create physical structures adjacent to and through a 
portion of an existing community as a result of constructing the 
proposed water conveyance facility (CM1) 

S TRANS-1a: Implement site-specific construction traffic management plan 

TRANS-1b: Limit hours or amount of construction activity on congested roadway segments 

SU A 

AG-1: Temporary conversion, short-term conversion, and 
permanent conversion of Important Farmland or of farmland 
under Williamson Act contracts or in Farmland Security Zones as 
a result of constructing the proposed water conveyance facility. 

S AG-1: Develop an Agricultural Lands Stewardship Plan (ALSP) to preserve agricultural productivity and mitigate for loss of 
Important Farmland and land subject to Williamson Act contracts or in Farmland Security Zones 

AG-1a: Promote agricultural productivity of Important Farmland to the extent feasible 

AG-1b: Minimize impacts on land subject to Williamson Act contracts or in Farmland Security Zones 

AG-1c: Consideration of an Optional Agricultural Land Stewardship Approach or Conventional Mitigation Approach 

SU A 

AG-2: Other effects on agriculture as a result of constructing and 
operating the proposed water conveyance facility 

S AG-1: Develop an Agricultural Lands Stewardship Plan (ALSP) to maintain agricultural productivity and mitigate for loss of 
Important Farmland and land subject to Williamson Act contracts or in Farmland Security Zones 

GW‐1: Maintain water supplies in areas affected by construction dewatering 

GW‐6: Agricultural lands seepage minimization 

WQ-11: Avoid, minimize, or offset, as feasible, reduced water quality conditions 

SU A 

AG-3: Temporary conversion, short-term conversion, and 
permanent conversion of Important Farmland or of land subject 
to Williamson Act contracts or in Farmland Security Zone as a 
result of implementing the proposed Conservation Measures 2-
11, 13, 15, 16, 20, and 21 

S AG-1: Develop an Agricultural Lands Stewardship Plan (ALSP) to maintain agricultural productivity and mitigate for loss of 
Important Farmland and land subject to Williamson Act contracts or in Farmland Security Zones 

SU A 

AG-4: Other effects on agriculture as a result of implementing the 
proposed Conservation Measures 2-11, 13, 15, 16, 20, and 21 

S AG-1: Develop an Agricultural Lands Stewardship Plan (ALSP) to maintain agricultural productivity and mitigate for loss of 
Important Farmland and land subject to Williamson Act contracts or in Farmland Security Zones 

GW‐6: Agricultural lands seepage minimization 

SU A 

REC-2: Result in long-term reduction of recreation opportunities 
and experiences as a result of constructing the proposed water 
conveyance facilities 

S REC-2: Provide alternative bank fishing access sites 

BIO-75: Conduct preconstruction nesting bird surveys and avoid disturbance of nesting birds  

AES-1a: Locate new transmission lines and access routes to minimize the removal of trees and shrubs and pruning needed to 
accommodate new transmission lines and underground transmission lines where feasible 

AES-1b: Install visual barriers between construction work areas and sensitive receptors 

AES-1c: Develop and Implement a Tunnel Work and Reusable Tunnel Material Area Management Plan 

AES-1d: Restore barge unloading facility sites once decommissioned 

AES-1e: Apply aesthetic design treatments to all structures to the extent feasible 

AES-1f: Locate concrete batch plants and fuel stations away from sensitive visual resources and receptors and restore sites 
upon removal of facilities 

AES-1g: Implement best management practices to implement project landscaping plan 

AES-4a: Limit construction to daylight hours within 0.25 mile of residents 

AES-4b: Minimize fugitive light from portable sources used for construction 

AES-4c: Install visual barriers along access routes, where necessary, to prevent light spill from truck headlights toward 
residences 

TRANS-1a: Implement site-specific construction traffic management plan 

TRANS-1b: Limit hours or amount of construction activity on congested roadway segments 

TRANS-1c: Make good faith efforts to enter into mitigation agreements to enhance capacity of congested roadway segments  

NOI-1a: Employ noise-reducing construction practices during construction 

NOI-1b: Prior to construction, initiate a complaint/response tracking program 

SU 

LTS (for impacts 
related to construction 

of the intakes) 

A 

NA (for impacts 
related to 

construction of 
the intakes) 

REC-3: Result in long-term reduction of recreational navigation 
opportunities as a result of constructing the proposed water 
conveyance facilities 

S TRANS-1a: Implement site-specific construction traffic management plan SU A 



 Other CEQA/NEPA Required Sections 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

31-5 
2015 

ICF 00139.14 

 

Alternative 4 Potential Impact 

Impact Conclusions 
Before Mitigation 

Proposed Mitigation 

Impact Conclusion After Mitigation 

CEQA CEQA NEPA 

AES-1: Substantial alteration in existing visual quality or 
character during construction of conveyance facilities 

S AES-1a: Locate new transmission lines and access routes to minimize the removal of trees and shrubs and pruning needed to 
accommodate new transmission lines and underground transmission lines where feasible 

AES-1b: Install visual barriers between construction work areas and sensitive receptors 

AES-1c: Develop and Implement a Tunnel Work and Reusable Tunnel Material Area Management Plan 

AES-1d: Restore barge unloading facility sites once decommissioned 

AES-1e: Apply aesthetic design treatments to all structures to the extent feasible 

AES-1f: Locate concrete batch plants and fuel stations away from sensitive visual resources and receptors and restore sites 
upon removal of facilities 

AES-1g: Implement best management practices to implement project landscaping plan 

SU A 

AES-2: Permanent effects on a scenic vista from presence of 
conveyance facilities. 

S AES-1a: Locate new transmission lines and access routes to minimize the removal of trees and shrubs and pruning needed to 
accommodate new transmission lines and underground transmission lines where feasible 

AES-1c: Develop and Implement a Tunnel Work and Reusable Tunnel Material Area Management Plan 

AES-1e: Apply aesthetic design treatments to all structures to the extent feasible 

SU A 

AES-3: Permanent damage to scenic resources along a state scenic 
highway from construction of conveyance facilities 

S AES-1a: Locate new transmission lines and access routes to minimize the removal of trees and shrubs and pruning needed to 
accommodate new transmission lines and underground transmission lines where feasible 

AES-1c: Develop and Implement a Tunnel Work and Reusable Tunnel Material Area Management Plan 

AES-1e: Apply aesthetic design treatments to all structures to the extent feasible 

SU A 

AES-4: Creation of a new source of light or glare that would 
adversely affect views in the area as a result of construction and 
operation of conveyance facilities. 

S AES-4a: Limit construction to daylight hours within 0.25 mile of residents 

AES-4b: Minimize fugitive light from portable sources used for construction 

AES-4c: Install visual barriers along access routes, where necessary, to prevent light spill from truck headlights toward 
residences 

SU A 

AES-6: Substantial alteration in existing visual quality or 
character during construction of CM2–CM21. 

S AES-1a: Locate new transmission lines and access routes to minimize the removal of trees and shrubs and pruning needed to 
accommodate new transmission lines and underground transmission lines where feasible 

AES-1b: Install visual barriers between construction work areas and sensitive receptors 

AES-1c: Develop and Implement a Tunnel Work and Reusable Tunnel Material Area Management Plan 

AES-1d: Restore barge unloading facility sites once decommissioned 

AES-1e: Apply aesthetic design treatments to all structures to the extent feasible 

AES-1f: Locate concrete batch plants and fuel stations away from sensitive visual resources and receptors and restore sites 
upon removal of facilities 

AES-1g: Implement best management practices to implement project landscaping plan 

AES-4a: Limit construction to daylight hours within 0.25 mile of residents 

AES-4b: Minimize fugitive light from portable sources used for construction 

AES-4c: Install visual barriers along access routes, where necessary, to prevent light spill from truck headlights toward 
residences 

AES-6a: Underground new or relocated utility lines where feasible 

AES-6b: Develop and implement an afterhours low-intensity and lights off policy 

AES-6c: Implement a comprehensive visual resources management plan for the Delta and study area 

SU A 

CUL-1: Effects on identified archaeological sites resulting from 
construction of conveyance facilities 

S CUL-1: Prepare a data recovery plan and perform data recovery excavations on the affected portion of the deposits of 
identified and significant archaeological sites 

SU A 

CUL-2: Effects on archaeological sites to be identified through 
future inventory efforts 

S CUL-2: Conduct inventory, evaluation, and treatment of archaeological resources SU A 

CUL-3: Effects on archaeological sites that may not be identified 
through inventory efforts 

S CUL-3: Implement an archaeological resources discovery plan, perform training of construction workers, and conduct 
construction monitoring 

SU A 

CUL-4: Effects on buried human remains damaged during 
construction 

S CUL-4: Follow state and federal law governing human remains if such resources are discovered during construction SU A 
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Alternative 4 Potential Impact 

Impact Conclusions 
Before Mitigation 

Proposed Mitigation 

Impact Conclusion After Mitigation 

CEQA CEQA NEPA 

CUL-5: Direct and indirect effects on eligible and potentially 
eligible historic architectural/built environment-resources 
resulting from construction activities 

S CUL-5: Consult with relevant parties, prepare and implement a built environment treatment plan SU A 

CUL-6: Direct and indirect effects on unidentified and unevaluated 
historic architectural/built environment resources resulting from 
construction activities 

S CUL-6: Conduct a survey of inaccessible properties to assess eligibility, determine if these properties will be adversely 
impacted by the project, and develop treatment to resolve or mitigate adverse impacts 

SU A 

CUL-7: Effects of other conservation measures on cultural 
resources 

S CUL-7: Conduct cultural resource studies and adopt cultural resource mitigation measures for cultural resource impacts 
associated with implementation of CM2–CM21 

SU A 

TRANS-1: Increased construction vehicle trips resulting in 
unacceptable LOS conditions 

S TRANS-1a: Implement site-specific construction traffic management plan 

TRANS-1b: Limit hours or amount of construction activity on congested roadway segments 

TRANS-1c: Make good faith efforts to enter into mitigation agreements to enhance capacity of congested roadway segments  

SU1 A1 

TRANS-2: Increased construction vehicle trips exacerbating 
unacceptable pavement conditions 

S TRANS-2a: Prohibit construction activity on physically deficient roadway segments 

TRANS-2b: Limit construction activity on physically deficient roadway segments 

TRANS-2c: Improve physical condition of affected roadway segments as stipulated in mitigation agreements or 
encroachment permits 

SU2 A2 

TRANS-3: Increase in safety hazards, including interference with 
emergency routes during construction 

S TRANS-1c: Make good faith efforts to enter into mitigation agreements to enhance capacity of congested roadway segments SU3 A3 

TRANS-6: Disruption of transit service during construction. S TRANS-1a: Implement site-specific construction traffic management plan 

TRANS-1b: Limit hours or amount of construction activity on congested roadway segments 

TRANS-1c: Make good faith efforts to enter into mitigation agreements to enhance capacity of congested roadway segments 

SU A 

UT-6: Effects on regional or local utilities as a result of 
constructing the proposed water conveyance facilities. 

S UT-6a: Verify locations of utility infrastructure 

UT-6b: Relocate utility infrastructure in a way that avoids or minimizes any effect on operational reliability 

UT-6c: Relocate utility infrastructure in a way that avoids or minimizes any effect on worker and public health and safety 

SU4 A5 

UT-8: Effects on public services and utilities as a result of 
implementing the proposed CM2–CM11 

S UT-6a: Verify locations of utility infrastructure 

UT-6b: Relocate utility infrastructure in a way that avoids or minimizes any effect on operational reliability 

UT-6c: Relocate utility infrastructure in a way that avoids or minimizes any effect on worker and public health and safety 

SU NA 

AQ-23: Generation of cumulative greenhouse gas emissions from 
increased CVP pumping as a result of implementation of CM1 

S No feasible mitigation to address this impact SU A 

AQ-24: Generation of regional criteria pollutants from 
implementation of CM2–CM11 

S AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to ensure air district regulations and recommended mitigation are 
incorporated into future conservation measures and associated project activities. 

SU A 

                                                             
1 Although TRANS-1a through TRANS-1c would reduce the severity of this impact/effect, the BDCP proponents are not solely responsible for the timing, nature, or complete funding of required improvements. If an improvement that is identified in any mitigation 
agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed before the project’s contribution to the impact/effect is made, a significant impact (CEQA), or an adverse effect (NEPA), in the form of unacceptable LOS would occur. 
Therefore, this impact/effect would be significant and unavoidable and adverse, respectively. If, however, all improvements required to avoid significant impacts and adverse effects prove to be feasible and any necessary agreements are completed before the project’s 
contribution to the effect is made, impacts would be less than significant and effects would not be adverse. 
2 Although TRANS-1a through TRANS-1c would reduce the severity of this impact/effect, the BDCP proponents are not solely responsible for the timing, nature, or complete funding of required improvements. If an improvement that is identified in any mitigation 
agreement(s) contemplated by Mitigation Measure TRANS-1c is not fully funded and constructed before the project’s contribution to the impact/effect is made, a significant impact (CEQA), or an adverse effect (NEPA), in the form of unacceptable pavement conditions 
would occur. Therefore, this impact/effect would be significant and unavoidable and adverse, respectively. If, however, all improvements required to avoid significant impacts and adverse effects prove to be feasible and any necessary agreements are completed 
before the project’s contribution to the effect is made, impacts would be less than significant and effects would not be adverse. 
3 Mitigation Measure TRANS-1c will reduce the severity of this impact, the BDCP proponents cannot ensure that the improvements will be fully funded or constructed prior to the project’s contribution to the impact. If an improvement identified in the mitigation 
agreement(s) is not fully funded and constructed before the project’s contribution to the impact/effect is made, a significant impact (CEQA), or an adverse effect (NEPA) in the form of increased safety hazards would occur. Accordingly, this effect would be significant 
and unavoidable and adverse, respectively. If, however, all improvements required to avoid significant impacts prove to be feasible and any necessary agreements are completed before the project’s contribution to the effect is made, impacts would be less than 
significant and effects would not be adverse. 
4If coordination with all appropriate utility providers and local agencies to integrate with other construction projects and minimize disturbance to communities were successful under Mitigation Measure UT-6b, the impact would be less than significant (CEQA) and 
there would be no adverse effect (NEPA). 
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Alternative 4 Potential Impact 

Impact Conclusions 
Before Mitigation 

Proposed Mitigation 

Impact Conclusion After Mitigation 

CEQA CEQA NEPA 

AQ-27: Generation of cumulative greenhouse gas emissions from 
implementation of CM2–CM11 

S AQ-24: Develop an Air Quality Mitigation Plan (AQMP) to ensure air district regulations and recommended mitigation are 
incorporated into future conservation measures and associated project activities. 

AQ-27 Prepare a land use sequestration analysis to quantify and mitigate (as needed) GHG flux associated with conservation 
measures and associated project activities 

SU A 

NOI-1: Exposure of noise-sensitive land uses to noise from 
construction of water conveyance facilities 

S NOI-1a: Employ noise-reducing construction practices during construction, 

NOI-1b: Prior to construction, initiate a complaint/response tracking program  

SU A 

NOI-2: Exposure of sensitive receptors to vibration or 
groundborne noise from construction of water conveyance 
facilities 

S NOI-2: Employ vibration-reducing construction practices during construction of water conveyance facilities SU A 

NOI-4: Exposure of noise-sensitive land uses to noise from 
implementation of proposed Conservation Measures 2-10 

S NOI-1a: Employ noise-reducing construction practices during construction 

NOI-1b: Prior to construction, initiate a complaint/response tracking program  

SU A 

HAZ-8: Increased risk of bird – aircraft strikes during 
implementation of conservation components that create or 
improve wildlife habitat 

S HAZ-8: Consult with individual airports and USFWS, and relevant regulatory agencies SU A 

PH-2: Exceedances of water quality criteria for constituents of 
concern such that there is an adverse effect on public health as a 
result of operation of the water conveyance facilities. 

S WQ-5: Avoid, minimize, or offset, as feasible, adverse water quality conditions SU5 A7 

PH-8: Increase in Microcystis Bloom Formation as a Result of 
Operation of the Water Conveyance Facilities 

S WQ-32a: Design Restoration Sites to Reduce Potential for Increased Microcystis Blooms 

WQ-32b: Investigate and Implement Operational Measures to Manage Water Residence Time 

SU A 

PH-9: Increase in Microcystis Bloom Formation as a Result of 
Implementing CM2 and CM4 

S WQ-32a: Design Restoration Sites to Reduce Potential for Increased Microcystis Blooms 

WQ-32b: Investigate and Implement Operational Measures to Manage Water Residence Time 

SU A 

MIN-5: Loss of availability of locally important natural gas wells 
as a result of implementing CM2–CM21 

S MIN-5: Design CM4, CM5, and CM10 to avoid displacement of active natural gas wells to the extent feasible  SU A 

MIN–6: Loss of availability of extraction potential from natural 
gas fields as a result of implementing CM2–CM21 

S MIN-6: Design CM4, CM5, and CM10 to maintain drilling access to natural gas fields to the extent feasible  SU A 

PALEO-1: Destruction of unique or significant paleontological 
resources as a result of construction of water conveyance 
facilities. 

S PALEO-1a: Prepare a monitoring and mitigation plan for paleontological resources 

PALEO-1b: Review 90% design submittal and develop specific language identifying how the mitigation measures will be 
implemented along the alignment 

PALEO-1c: Educate construction personnel in recognizing fossil material 

PALEO-1d: Collect and preserve substantial potentially unique or significant fossil remains when encountered 

SU A 

 1 

                                                             
5 This impact/effect  would be less than significant/not adverse if all financial contributions, technical contributions, or partnerships required to avoid significant impacts prove feasible and any necessary agreements are completed before the project's contribution to 
the effect. 
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31.5 Environmental and Other Commitments and 1 

Mitigation Measures with the Potential for 2 

Environmental Effects under CEQA and NEPA 3 

31.5.1 Environmental and Other Commitments 4 

31.5.1.1 Perform Geotechnical Studies 5 

Detailed geotechnical studies will be performed at the locations of the water conveyance alignment 6 
and facility locations and at material borrow areas. As described in more detail in Chapter 3, 7 
Description of Alternatives, DWR has developed a Draft Geotechnical Exploration Plan (Phase 2) for 8 
the Alternative 4 conveyance alignment (MPTO). The geotechnical investigation plan provides 9 
additional details regarding the rationale, investigation methods and locations, and criteria for 10 
obtaining subsurface soil information and laboratory test data (California Department of Water 11 
Resources 2014). The exact locations of borings and other test locations have not yet been 12 
determined, but the spacing of the borings and test locations likely will average about 1,000 feet 13 
along proposed canal and tunnel alignments and approximately 100 to 200 feet at intakes, pumping 14 
plants, forebays, siphons, and other hydraulic structures. 15 

Certain activities that would be carried out as part of the geotechnical studies could cause 16 
environmental effects through ground disturbance, generation of noise, release of hazardous 17 
materials, and interaction with groundwater, as discussed below. 18 

31.5.2 Mitigation Measures 19 

31.5.2.2 Mitigation Measure AQUA-1b: Use an Attenuation Device to 20 

Reduce Effects of Pile Driving and Other Construction-Related 21 

Underwater Noise 22 

Under Mitigation Measure AQUA-1b, DWR will monitor underwater sound levels during impact pile 23 
driving to determine compliance with the underwater noise effects thresholds at a distance 24 
appropriate for protection of the species (183 dB SELcumulative for fish less than 2 grams; 187 dB 25 
SELcumulative for fish greater than 2 grams). If noise is expected to exceed applicable thresholds, an 26 
attenuation device, such as a bubble curtain, or other mechanism to minimize noise, such as 27 
cofferdam dewatering, will be implemented. 28 

NEPA Effects: The installation, operation and removal of a bubble curtain apparatus or the 29 
installation and removal of pile isolation casings would have the potential to temporarily harass 30 
covered fish species that may be in close proximity to these activities.  As a result of these activities, 31 
fish could be potentially be exposed to temporary increases in turbidity, disturbance of 32 
contaminated sediments, and accidental spills, particularly during installation and removal of the 33 
bubble curtain.  Although it is likely that fish present in the work area would avoid the noise and 34 
activity associated with installation, operation (bubble curtain only), and removal of either of these 35 
attenuation devices, measures would be implemented to minimize and avoid adverse effects on fish. 36 
Potential effects would be minimized by limiting the duration of the activities to the extent possible, 37 
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and through implementation of environmental commitments described in Appendix 3B, 1 
Environmental Commitments.  These environmental commitments include Conduct Environmental 2 
Training; Develop and Implement a Stormwater Pollution Prevention Plan (SWPPP); Develop and 3 
Implement an Erosion and Sediment Control Plan; and Develop and Implement a Hazardous Materials 4 
Management Plan (HMMP) that includes a Spill Prevention, Containment, and Countermeasure Plan 5 
(SPCCP). Therefore, there would be no adverse effect. 6 

CEQA Conclusion: The installation, operation and removal of a bubble curtain apparatus or the 7 
installation and removal of pile isolation casings would have the potential to temporarily harass 8 
covered fish species that may be in close proximity to these activities.  As a result of these activities, 9 
fish could be potentially be exposed to temporary increases in turbidity, disturbance of 10 
contaminated sediments, and accidental spills, particularly during installation and removal of the 11 
bubble curtain.  Although it is likely that fish present in the work area would avoid the noise and 12 
activity associated with installation, operation (bubble curtain only), and removal of either of these 13 
attenuation devices, measures would be implemented to minimize and avoid significant impacts on 14 
fish. Potential impacts would be minimized by limiting the duration of the activities to the extent 15 
possible, and through implementation of environmental commitments described in Appendix 3B, 16 
Environmental Commitments.  These environmental commitments include Conduct Environmental 17 
Training; Develop and Implement a Stormwater Pollution Prevention Plan (SWPPP); Develop and 18 
Implement an Erosion and Sediment Control Plan; and Develop and Implement a Hazardous Materials 19 
Management Plan (HMMP) that includes a Spill Prevention, Containment, and Countermeasure Plan 20 
(SPCCP). Therefore, this impact would be less than significant. 21 

31.5.2.6 Mitigation Measure BIO-176: Compensatory Mitigation for Fill of 22 

Waters of the U.S. 23 

Under this mitigation measure, compensatory mitigation will consist of restoration, creation, and/or 24 
rehabilitation of aquatic habitat. Compensatory mitigation  will consist of one or more of the 25 
following methods: purchase credits for restored/created rehabilitated habitat at an approved 26 
wetland mitigation bank; on-site  restoration or rehabilitation of wetlands converted to uplands due 27 
to past land use activities; on-site creation of aquatic habitat; restoration or rehabilitation of 28 
wetlands within the Delta that were converted to uplands due to past land use activities; creation of 29 
aquatic habitat within the Delta; and/or payment to the Corps’ Fee-in Lieu program. 30 

Activities associated with this mitigation measure could cause environmental effects through 31 
conversion of Important Farmland, generation of noise and emissions, and alterations in drainage 32 
patterns, as discussed below. 33 

Agricultural Land 34 

Environmental effects could result from the conversion of agricultural land to wetlands. Further 35 
evaluation of these effects would depend on additional information relating to the location of the 36 
lands being converted. Because it is not yet known precisely where this compensatory mitigation 37 
will be implemented, further evaluation of these impacts would depend on additional information 38 
regarding the location of the lands being restored or rehabilitated. Implementation of Mitigation 39 
Measures AG-1 and AMMs would reduce the severity of this effect, as described in Section 31.5.2.3, 40 
would reduce the severity of this effect. Further, BDCP proponents would, where available and 41 
feasible, choose lower-quality farmland or farmland with lower habitat values, rather than convert 42 
Important Farmland or farmland of higher habitat value. 43 
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Noise 1 

The creation or restoration of wetlands would have the potential to expose sensitive receptors (e.g., 2 
residences, outdoor parks, schools, and agriculture areas), noise-sensitive land uses (e.g., 3 
recreational areas, places of worship, libraries, and hospitals), and covered species (e.g., Swainson’s 4 
hawk, riparian brush rabbit, and California red-legged frog) to excessive noise as a result of 5 
operating excavation, and potentially other types of construction equipment. However, noise-related 6 
would be minimized and reduced through implementation of general and species-specific AMMs, 7 
mitigation measures, and environmental commitments, as described in Section 31.5.1.1. 8 

Air Quality 9 

Increased GHGs and criteria pollutants would result from the operation of construction equipment if 10 
wetlands are rehabilitated or restored. These effects are expected to be further evaluated and 11 
identified in subsequent project-level environmental analysis. Mitigation Measures AQ-2 through 12 
AQ-4, AQ-21 and AQ-24, as well as AMMs and environmental commitments described in Section 13 
31.5.1.2, would be available to address criteria pollutant and GHG emissions. 14 

Drainage 15 

Alteration of drainage patterns would result from grading and constructing embankments and 16 
berms, which could result in local (onsite) ponding, erosion and siltation, and changes in runoff flow 17 
rates and velocities. As described in Section 31.5.1.2, implementation of AMM3 and AMM4, as well as 18 
environmental commitment measures implemented by the BDCP proponents as part of erosion and 19 
sediment control plans and SWPPPs would avoid or minimize erosion and siltation effects. In 20 
addition, the implementation of Mitigation Measure SW-4 would require that BDCP proponents 21 
implement measures to prevent an increase in runoff volume and rate from land-side construction 22 
areas and to prevent an increase in sedimentation in the runoff from the construction area. 23 

NEPA Effects: In summary, activities required as part of implementing Mitigation Measure BIO-176 24 
may cause adverse environmental effects through conversion of agricultural land, noise, air quality, 25 
and alteration of drainage. As previously described, agricultural land conversion effects may be 26 
adverse but AMMs and mitigation measures are available to address these effects. Similarly, noise 27 
effects on sensitive receptors, noise-sensitive land uses, and covered species would be reduced by 28 
implementing general and species-specific AMMs, mitigation measures, and environmental 29 
commitments. There may be increases in air quality effects but mitigation measures and 30 
environmental commitments would be available to address these effects. Changes in drainage 31 
patterns from grading and constructing embankments and berms would be reduced by 32 
implementing mitigation measures. 33 

CEQA Conclusion: Activities required as part of implementing Mitigation Measure BIO-176 would 34 
potentially significantly impact the environment through conversion of agricultural land, noise, air 35 
quality, and alteration of drainage patterns. Noise impacts on sensitive receptors, noise-sensitive 36 
land uses, and covered species would be reduced by implementing general and species-specific 37 
AMMs, mitigation measures, and environmental commitments. Air quality impacts resulting from 38 
activities associated with implementation of this mitigation measure would be reduced by applying 39 
mitigation measures and environmental commitments. Drainage effects from grading and 40 
constructing embankments and berms would be reduced by implementing mitigation measures. 41 
Overall, these impacts would be less than significant. As previously described, impacts from the 42 
conversion of agricultural land to wetlands would be reduced by implementing AMMs and 43 
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mitigation measures. However, depending on the feasibility of applying Mitigation Measure AG-1, 1 
the availability of lower-quality farmland for conversion, and the areal extent of land required, it is 2 
possible that impacts relating to agricultural land conversion would be significant and unavoidable. 3 

31.5.2.21 Mitigation Measure AES-6a: Underground New or Relocated 4 

Utility Lines Where Feasible 5 

Under this mitigation measure, BDCP proponents will underground new or relocated utility lines, 6 
where feasible, to reduce or improve adverse visual effects associated with the visual intrusion of 7 
such features in the landscape. New or relocated utility lines will not be underground where 8 
undergrounding would constitute an adverse effect on sensitive habitats or sensitive species or 9 
require the removal of healthy native trees that would fall under the definition of a native heritage 10 
tree. 11 

NEPA Effects: The activities for this mitigation measure that could cause environmental effects 12 
would be the same as those described under Section 31.5.2.12 for 31.5.2.12 for Mitigation Measure 13 
AES-1a: Locate New Transmission Lines and Access Routes to Minimize the Removal of Trees and 14 
Shrubs and Pruning Needed to Accommodate New Transmission Lines and Underground Transmission 15 
Lines Where Feasible. 16 

In summary, activities required as part of implementing Mitigation Measures AES-6a would have the 17 
potential to cause environmental effects through noise, air quality, drainage, and damage to cultural 18 
and paleontological resources. As previously described, noise effects on sensitive receptors, noise-19 
sensitive land uses, and covered species would be reduced by implementing general and species-20 
specific AMMs, mitigation measures, and environmental commitments. There may be increases in 21 
air quality effects but mitigation measures and environmental commitments would be available to 22 
address these effects. Drainage effects would be reduced by implementing AMMs and mitigation 23 
measures. Effects on cultural and paleontological resources would be minimized with 24 
implementation of mitigation measures. Overall, effects of Mitigation Measure AES-6a would not be 25 
adverse. 26 

CEQA Conclusion: In summary, activities required as part of implementing Mitigation Measures 27 
AES-6a would cause environmental impacts through noise, air quality, drainage, and damage to 28 
cultural and paleontological resources. As previously described, noise impacts on sensitive 29 
receptors, noise-sensitive land uses, and covered species would be reduced by implementing 30 
general and species-specific AMMs, mitigation measures, and environmental commitments. Air 31 
quality impacts resulting from activities associated with implementation of this mitigation measure 32 
would be reduced by applying mitigation measures and environmental commitments. Drainage 33 
impacts from trenching would be reduced by implementing AMMs and mitigation measures. Effects 34 
on cultural resources would be minimized with implementation of Mitigation Measure CUL-1; 35 
however, this would not guarantee that all of the scientifically important material would be 36 
retrieved because feasible archaeological excavation only typically retrieves a sample of the deposit, 37 
and portions of the site with important information may remain after treatment. Therefore, with 38 
respect to cultural resources, implementation of this measure has the potential to result in a 39 
significant and unavoidable impact. 40 
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31.5.2.25 Mitigation Measure UT-6c: Relocate Utility Infrastructure in a 1 

Way That Avoids or Minimizes Any Effect on Worker and Public 2 

Health and Safety 3 

CEQA Conclusion: In summary, activities required as part of implementing Mitigation Measure UT-4 
6c would potentially significantly affect the environment through ground disturbances, noise, air 5 
quality pollutants and emissions, altered drainage patterns, damage to cultural and paleontological 6 
resources, and utility disruption. As previously described, ground disturbance impacts would be 7 
reduced by implementing AMMs, and thus would not likely be significant. Similarly, noise impacts 8 
on sensitive receptors, noise-sensitive land uses, and covered species would be reduced by 9 
implementing general and species-specific AMMs, mitigation measures, and environmental 10 
commitments. Air quality impacts resulting from activities associated with implementation of this 11 
mitigation measure would be reduced by applying mitigation measures and environmental 12 
commitments. Drainage impacts would be reduced by implementing mitigation measures. Impacts 13 
related to disruption of power and utilities would be minimized with implementation of 14 
environmental commitments and mitigation measures. Effects on cultural and paleontological 15 
resources would be minimized with implementation of Mitigation Measure CUL-1; however, this 16 
would not guarantee that all of the scientifically important material would be retrieved because 17 
feasible archaeological excavation only typically retrieves a sample of the deposit, and portions of 18 
the site with important information may remain after treatment. Therefore, with respect to cultural 19 
resources, implementation of this measure has the potential to result in a significant and 20 
unavoidable impact.  21 

31.5.2.26 Mitigation Measure AQ-9: Implement Measures to Reduce Re-22 

Entrained Road Dust and Receptor Exposure to PM2.5 and PM10 23 

Under this mitigation measure, DWR would employ a tiered approach to reduce re-trained road dust 24 
and receptor exposure to PM2.5 and PM10. As part of this approach, chemical suppressants would 25 
be applied to reduce PM10. If necessary, portions of the work sites will be paved to eliminate all 26 
PM2.5 and PM10 exceedances. 27 

Ground Disturbances 28 

Ground disturbances would result from grading unpaved roads for paving. Grading, depending on 29 
the location, could temporarily adversely affect adjacent natural communities. As described in 30 
Section 31.5.1., disturbances of natural communities would be minimized by implementing 31 
Avoidance and Minimization Measures. 32 

Noise 33 

Grading roadways prior to paving, depending on the location, would have the potential to expose 34 
sensitive receptors (e.g., residences, outdoor parks, schools, and agriculture areas), noise-sensitive 35 
land uses (e.g., recreational areas, places of worship, libraries, and hospitals), and covered species 36 
(e.g., plant species) to excessive noise. However, noise-related impacts on sensitive receptors, noise-37 
sensitive land uses, and covered species would be minimized and reduced through implementation 38 
of general and species-specific AMMs, mitigation measures, and environmental commitments, as 39 
described in Section 31.5.1. 40 
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Air Quality 1 

A temporary increase in GHGs and criteria pollutants would result from the operation of grading and 2 
paving equipment. In addition, asphalt paving could create objectionable odors. Potential odors 3 
generated during asphalt paving would be addressed through mandatory compliance with air 4 
district rules and regulations. Mitigation Measure AQ-2 through AQ-4, and AQ-24, as well as AMMs 5 
and environmental commitments, as described in Section 31.5.1.2 would be available to address 6 
criteria pollutant and GHG emissions. 7 

Water Quality 8 

The chemical suppressant that would be used to reduce re-entrained road dust, PennzSuppress, is 9 
considered non-hazardous to groundwater (PennzSuppress Material Safety Data Sheet  2012). 10 
However, this chemical suppressant does contain “heavy resins” and is subject to regulation by 11 
Section 311 of the Clean Water Act and the Oil Pollution Act.  Therefore, to avoid any adverse effects 12 
on the environment in general, and surface water quality in particular, application of this chemical 13 
suppressant would be done in accordance with Section 311 (Oil and Hazardous Substances Liability) 14 
of the Clean Water Act. In addition, environmental commitment measures implemented as part of 15 
the Hazardous Material Management Plans (HMMPs), Spill Prevention, Containment, and 16 
Countermeasure Plans (SPCCPs), and Stormwater Pollution Prevention Plans (SWPPPs) (described 17 
in Appendix 3B, Environmental Commitments), would minimize the potential for accidental releases 18 
of the chemical suppressant, and would help contain and remediate spills. 19 

Drainage 20 

Grading and paving. Roads would alter existing drainage patterns and could result in local (onsite) 21 
ponding, erosion and siltation, and changes in runoff flow rates and velocities. AMM3 and AMM4, as 22 
well as environmental commitment measures implemented by the BDCP proponents as part of 23 
erosion and sediment control plans and SWPPPs would avoid or minimize erosion and siltation 24 
effects. In addition, the implementation of Mitigation Measure SW-4: Implement Measures to Reduce 25 
Runoff and Sedimentation, would require that BDCP proponents implement measures to prevent an 26 
increase in runoff volume and rate from land-side construction areas and to prevent an increase in 27 
sedimentation in the runoff from the construction area. 28 

Traffic 29 

Traffic may be disrupted if lane and road closures are required due to road grading and paving 30 
activities. As described in Impact TRANS-1 in Chapter 19, Transportation, Mitigation Measures 31 
TRANS-1a, TRANS-1b and TRANS-1c would be available to reduce the severity of this effect, if all 32 
improvements required to avoid significant impacts are feasible and all necessary agreements are 33 
completed. 34 

NEPA Effects: In summary, activities required as part of implementing Mitigation Measure AQ-9 35 
would potentially adversely affect the environment through ground disturbances, noise, and air 36 
quality pollutants and emissions, water quality pollutants, alteration of drainage patterns, and traffic 37 
disruption. As previously described, ground disturbance effects would be reduced by implementing 38 
AMMs, and thus would not likely be adverse. Similarly, noise effects on sensitive receptors, noise-39 
sensitive land uses, and covered species would be reduced by implementing general and species-40 
specific AMMs, mitigation measures, and environmental commitments. Potential effects on traffic 41 
would be reduced with implementation of Mitigation Measures TRANS-1a, TRANS-1b and TRANS-42 
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1c.  Potential drainage effects would be reduced by implementing Mitigation Measure SW-4, AMMs 1 
and environmental commitments, as described previously.  Increased air quality effects may be 2 
adverse, but would be further evaluated and identified in subsequent project-level environmental 3 
analysis. Mitigation measures would be available to reduce these effects, but may not be sufficient to 4 
reduce emissions below AQMD thresholds. Therefore, air quality effects may remain adverse.  It is 5 
unlikely that there would be adverse effects on water quality (groundwater and surface water) with 6 
application of chemical suppressants to reduce PM10 because the application/use would be done 7 
according to manufacturer’s instructions, and would comply with Section 311 of the Clean Water Act 8 
and Oil Pollution Act.  Accordingly, overall, effects of Mitigation Measure AQ-9 would not be adverse. 9 

10 
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Appendix 3B  1 

Environmental Commitments, AMMs, and CMs 2 

Note to Reviewers: This section has gone through substantial revisions. While appendices being 3 

produced in Appendix A are typically shown in redline to indicate changes that have been made since 4 

the Draft EIR/EIS, the Lead Agencies believe that a track change version would not further public 5 

review of it, and in fact, would make this Appendix less comprehensible and as a result, impede a 6 

thorough review. We suggest that interested readers review Appendix 3B in its entirety. 7 

3B.1 Effectiveness of Environmental Commitments 8 

This appendix presents environmental commitments that are incorporated into all of the action 9 

alternatives (i.e., all alternatives except for the No Action/No Project Alternative). Like the formal 10 

mitigation measures prescribed in the Draft EIR/EIS, these environmental commitments, which 11 

sometimes take the form of best management practices (BMPs), were intended to avoid or minimize 12 

potential adverse effects (a NEPA term) and potential significant impacts (a CEQA term). Table 3B-1 13 

in Appendix 3B identifies each environmental impact (e.g., Impact WQ-31, Impact SOILS-1, etc.) to 14 

which particular commitments were relevant, so that readers would know which impacts would be 15 

rendered less severe by implementing these commitments. 16 

The State CEQA Guidelines instruct lead agencies, in their EIRs, to “distinguish between the 17 

measures which are proposed by project proponents to be included in the project and other 18 

measures proposed by the lead, responsible or trustee agency or other persons[.]”1The NEPA 19 

Regulations adopted by the Council on Environmental Quality similarly instruct federal lead 20 

agencies to include within their EISs “appropriate mitigation measures not already included in the 21 

proposed action or alternatives.”2 For many kinds of projects, particularly those involving private 22 

applicants seeking governmental approvals subject to CEQA or NEPA, there is an important 23 

distinction between mitigation measures that are proposed by the applicant or are part of the 24 

project, and mitigation measures that are recommended by the lead agency or other agencies. CEQA 25 

case law highlights this distinction by noting that proposed mitigation measures found in an EIR are 26 

only “‘suggestions which may or may not be adopted by decision makers’”.3 At the time of project 27 

approval these decision makers have the option, if supported by substantial evidence, of rejecting 28 

proposed mitigation measures as infeasible.4 Under CEQA, there is also an important distinction 29 

between mitigation measures that a lead agency could impose and measures that would have to be 30 

imposed, if at all, by one or more responsible agencies.5 31 

With these distinctions in mind, DWR, as both CEQA lead agency and a project proponent, elected to 32 

clearly distinguish between environmental commitments and mitigation measures. The emphasis on 33 

environmental commitments was intended to reassure readers that DWR was unambiguously 34 

                                                             
1 State CEQA Guidelines, § 15126.4[a][1][A]. 
2 40 CFR § 1502.14[f]. See also id., § 1502.16[h]. 
3 See Native Sun/Lyon Communities v. City of Escondido (1993) 15 Cal.App.4th 892, 908 
4 Cal. Pub. Resources Code, § 21081[a][3]. 
5 Compare Cal. Pub. Resources Code, § 21081[a][1] with id., § 21081[a][2]. 
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committed to carrying out a large number of practices or BMPs that would be effective either in 1 

reducing significant environmental effects to less-than-significant or less-than-adverse levels or in 2 

reducing the severity of such impacts to some substantial degree. By labeling these practices 3 

environmental commitments rather than mitigation measures, DWR intended to dispel any concern 4 

that the practices and BMPs designated as environmental commitments might be rejected as 5 

infeasible at the time of project approval or could not be imposed by the Lead Agencies but rather 6 

had to await action by state responsible agencies or federal permitting agencies. 7 

Both DWR and the federal Lead Agencies were aware that, in many instances, the environmental 8 

commitments functioned as de facto mitigation measures. The Draft EIR/EIS is therefore written 9 

with a recognition that, where appropriate and necessary, its text should explain how the 10 

environmental commitments would function, and whether particular commitments would or would 11 

not be effective in reducing various significant or adverse effects to less-than-significant or less-12 

than-adverse levels. The Lead Agencies intended that, when read together with Table 3B-1 in 13 

Appendix 3B, these textual passages would provide sufficient explanation and evidence to justify 14 

reliance on the environmental commitments as feasible means to reduce the severity of 15 

environmental effects. 16 

Despite these efforts in the Draft EIR/EIS, which was issued for public review in December 2013, 17 

several commenters have asserted that the document does not comply with the requirements 18 

subsequently announced by the California Court of Appeal in a January 2014 decision known as 19 

Lotus v. Department of Transportation.6 That case generally lays out principles that CEQA lead 20 

agencies should follow with respect to “‘avoidance, minimization and/or mitigation measures’ that 21 

‘have been incorporated into the project to avoid and minimize impacts as well as to mitigate 22 

expected impacts.’”7 In general, lead agencies must not simply assume, without analysis, that such 23 

project features will be effective in avoiding or minimizing significant environmental effects. Rather, 24 

such project features should be discussed in a manner similar to that required for formally proposed 25 

mitigation measures. In other words, for the significant environmental effects at issue, the EIR 26 

should do the following: state whether, in the absence of such features, impacts would be significant; 27 

and explain, in light of the applicable significance thresholds, whether the project features would or 28 

would not be sufficient to render the effects less than significant.8 Such project features should also 29 

be made enforceable through some means at the time of project approval.9 30 

In response to comments contending that DWR, as lead agency, had failed to “comply” with the Lotus 31 

decision, DWR along with the Bureau of Reclamation, as federal lead agency, have modified 32 

Appendix 3B as part of this RDEIR/SDEIS. In addition to the refinements made to some of the 33 

environmental commitments, Appendix 3B as modified now includes, after each specific 34 

environmental commitment, one or more narrative discussions explaining both how it reduces the 35 

severity of environmental effects and whether the level of impact reduction is sufficient to render 36 

the effects less than significant. This approach provides a succinct presentation and analysis of each 37 

environmental commitment’s effectiveness in reducing environmental impacts in a comprehensive 38 

and understandable manner without reproducing all the original Draft EIR/EIS impact discussions 39 

that reference environmental commitments. The Lead Agencies are cognizant of the size of the Draft 40 

                                                             
6 223 Cal.App.4th 645. 
7 223 Cal.App.4th 650. 
8 Id. at p. 656. 
9 Id. at p. 656. 
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EIR/EIS, which was the subject of many comments on the document, and opted to take an approach 1 

intended to minimize the burdens placed on readers.  2 

Additionally, in recognition of the fact that many of the Avoidance and Minimization Measures 3 

(AMMs) that were initially proposed as a part of the project, as well as certain Conservation 4 

Measures (CMs) are utilized by the action alternatives to mitigate effects, those AMMs and CMs10, 5 

which also serve as de facto mitigation for various resource impacts within this document have been 6 

added to this appendix. Subsequently, this appendix has been renamed to reflect the addition of this 7 

discussion. 8 

3B.2 Environmental Commitments 9 

As part of the planning and environmental assessment process, the project proponents will 10 

incorporate the following environmental commitments and best management practices (BMPs) into 11 

the action alternatives to avoid or minimize potential adverse effects (a NEPA term) and potential 12 

significant impacts (a CEQA term). The project proponents will implement these environmental 13 

commitments as part of the project construction activities. In other words, these commitments will 14 

be satisfied even if not separately imposed by the permitting agencies. If permitting agencies impose 15 

additional measures or modifications, those will also be adhered to as part of the permit(s). The 16 

project proponents will coordinate planning, engineering, design and construction, operation, and 17 

maintenance phases of the alternative with the appropriate agencies. 18 

An environmental permitting coordinator will consult with permitting agencies and local agencies to 19 

ensure that the environmental commitments described in this appendix are implemented. Where 20 

applicable, DWR will follow a local agency’s policies where DWR determines such policies to be 21 

appropriate and feasible. As CEQA Lead Agency, DWR will include these commitments in the 22 

Mitigation Monitoring and Reporting Plan for the project to ensure implementation of the 23 

commitments during project construction and operation. 24 

The following environmental commitments have been incorporated into the action alternatives and 25 

apply to the water conveyance facilities (Conservation Measure [CM]) as well as the other 26 

conservation components (CM2–CM21), as applicable. As such, they will not be restated in the 27 

impact analysis for each resource chapter but instead will be incorporated by reference. The project 28 

proponents will ensure that these measures are implemented depending on the location of 29 

construction and surrounding land uses. Table 3B-1 summarizes resource area impacts associated 30 

with environmental commitment(s). 31 

                                                             
10 For the new alternatives presented in the RDEIR/SDEIS, these CMs are now referred to as “Environmental 
Commitments” with numbers that correspond to the parallel BDCP Conservation Measures.  This discussion should 
be considered to apply to these Environmental Commitments as well, even though only the terminology for the HCP 
alternatives is utilized. 
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Table 3B-1. Summary of Environmental Commitments  1 

Environmental 
Commitments Chapter/Resource Alternative  Impact  

Perform Geotechnical 
Studies  

Ch. 7 Groundwater 

Ch. 9 Geology 

Ch. 10 Soils 

1A–9 
(except 
where 
noted) 

Impact GW-3 

Impact GW-5 

Impact GEO-2  

Impact GEO-3 

Impact GEO-4  

Impact GEO-5  

Impact GEO-6  

Impact GEO-7  

Impact GEO-8  

Impact GEO-9  

Impact GEO-10 

Impact GEO-11  
(1B, 1C, 2B, 2C, 6B, 
6C only) 

Impact GEO-12 

Impact GEO-13 

Impact GEO-14 

Impact GEO-15 

Impact SOILS-3 

Impact SOILS-4 

Impact SOILS-8 

Impact SOILS-9 

Conform with Applicable 
Design Standards and 
Building Codes 

Ch. 7 Groundwater 

Ch. 9 Geology 

Ch. 10 Soils 

1A–9 
(except 
where 
noted) 

Impact GW-5 

Impact GEO-1 

Impact GEO-2  

Impact GEO-3  

Impact GEO-4  

Impact GEO-5  

Impact GEO-6 

Impact GEO-7  

Impact GEO-8  

Impact GEO-9  

Impact GEO-10  

Impact GEO-11  
(1B, 1C, 2B, 2C, 6B, 
6C only) 

Impact GEO-12 

Impact GEO-13 

Impact GEO-14 

Impact GEO-15 

Impact SOILS-3 

Impact SOILS-4 

Impact SOILS-8 

Impact SOILS-9 

Electrical Power 
Guidelines 

Ch. 12 Terrestrial 
Resources 

Ch. 25 Public Health  

1A–8 Impact BIO-21 

Impact BIO-68 

Impact BIO-71 

Impact BIO-173 

Impact PH-4 

Impact PH-10 

 

Electrical Power Line 
Support Placement 

Ch. 14 Agricultural 
Resources 

Ch. 17 Aesthetics and 
Visual Resources 

1A-9 Impact AG-1 

Impact AES-6 
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Environmental 
Commitments Chapter/Resource Alternative  Impact  

Develop and Implement 
Stormwater Pollution 
Prevention Plans 

Ch. 7 Groundwater 

Ch. 8 Water Quality 

Ch. 10 Soils 

Ch. 11 Fish and Aquatic 
Resources  

Ch. 12 Terrestrial 
Biological Resources 

Ch. 15 Recreation 

Ch. 20 Public Services 
and Utilities 

Ch. 24 Hazards and 
Hazardous Material 

Ch. 25 Public Health 

Ch. 28 Environmental 
Justice (Impact HAZ-2) 

1A–9 Impact GW-3 

Impact WQ-31 

Impact SOILS-1 

Impact SOILS-6 

Impact AQUA-1 

Impact AQUA-2 

Impact AQUA-7 

Impact AQUA-19 

Impact AQUA-20 

Impact AQUA-25 

Impact AQUA-37 

Impact AQUA-38 

Impact AQUA-43 

Impact AQUA-44 

Impact AQUA-55 

Impact AQUA-56 

Impact AQUA-61 

Impact AQUA-62 

Impact AQUA-73 

Impact AQUA-74 

Impact AQUA-79 

Impact AQUA-89 

Impact AQUA-91 

Impact AQUA-92 

Impact AQUA 97 

Impact AQUA-109 

Impact AQUA-110 

Impact AQUA-115 

Impact AQUA-127 

Impact AQUA-128 

Impact AQUA-145 

Impact AQUA-151 

Impact AQUA-163 

Impact AQUA-164 

Impact AQUA-169 

Impact AQUA-181 

Impact AQUA-182 

Impact AQUA-187 

Impact AQUA-199 

Impact AQUA-200 

Impact AQUA-205 

Impact AQUA-146 

Impact BIO-3 

Impact BIO-5 

Impact BIO-8 

Impact BIO-11 

Impact BIO-14 

Impact BIO-17 

Impact BIO-20 

Impact BIO-23 

Impact BIO-26 

Impact BIO-28 

Impact BIO-31 

Impact REC-4 

Impact REC-9 

Impact UT-4 

Impact HAZ-1 

Impact HAZ-2 

Impact HAZ-6 

Impact HAZ-7 

Impact PH-3 

Impact PH-7 

Impact PH-9  



 Environmental Commitments, AMMs, and CMs 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3B-6 
2015 

ICF 00139.14 

 

Environmental 
Commitments Chapter/Resource Alternative  Impact  

Develop and Implement 
Erosion and Sediment 
Control Plans 

Ch. 8 Water Quality 

Ch. 9 Geology and 
Seismicity 

Ch. 10 Soils 

Ch. 11 Fish and Aquatic 
Resources  

Ch. 15 Recreation 

Ch. 16 Socioeconomics 

Ch. 20 Public Services 
and Utilities 

Ch. 25 Public Health 

1A–9 Impact WQ-31 

Impact GEO-15 

Impact SOILS-1 

Impact SOILS-6 

Impact AQUA-1 

Impact AQUA-2 

Impact AQUA-7 

Impact AQUA-19 

Impact AQUA-20 

Impact AQUA-37 

Impact AQUA-38 

Impact AQUA-43 

Impact AQUA-44 

Impact AQUA-55 

Impact AQUA-56 

Impact AQUA-61 

Impact AQUA-62 

Impact AQUA-73 

Impact AQUA-74 

Impact AQUA-79 

Impact AQUA-89 

Impact AQUA-91 

Impact AQUA-92 

Impact AQUA-97 

Impact AQUA-109 

Impact AQUA-110 

Impact AQUA-115 

Impact AQUA-127 

Impact AQUA-128 

Impact AQUA-145 

Impact AQUA-146 

Impact AQUA-151 

Impact AQUA-163 

Impact AQUA-164 

Impact AQUA-169 

Impact AQUA-181 

Impact AQUA-182 

Impact AQUA-187 

Impact AQUA-199 

Impact AQUA-200 

Impact AQUA-205 

Impact REC-4 

Impact REC-9 

Impact ECON-3 

Impact ECON-15 

Impact UT-4 

Impact PH-3 

Impact PH-7 

Impact PH-9 
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Environmental 
Commitments Chapter/Resource Alternative  Impact  

Develop and Implement 
Fish Rescue and Salvage 
Plans 

Ch. 11 Fish and Aquatic 
Resources 

Ch. 15 Recreation 

1A–9 Impact AQUA-1 

Impact AQUA-2 

Impact AQUA-7 

Impact AQUA-19 

Impact AQUA-20 

Impact AQUA-37 

Impact AQUA-38 

Impact AQUA-43 

Impact AQUA-55 

Impact AQUA-56 

Impact AQUA-61 

Impact AQUA-73 

Impact AQUA-74 

Impact AQUA-79 

Impact AQUA-91 

Impact AQUA-92 

Impact AQUA-97 

Impact AQUA-109 

Impact AQUA-110 

Impact AQUA-115 

Impact AQUA-127 

Impact AQUA-128 

Impact AQUA-145 

Impact AQUA-146 

Impact AQUA-151 

Impact AQUA-163 

Impact AQUA-164 

Impact AQUA-169 

Impact AQUA-181 

Impact AQUA-182 

Impact AQUA-187 

Impact AQUA-199 

Impact AQUA-200 

Impact AQUA-205 

Impact REC-4 

Develop and Implement a 
Barge Operations Plan 

 Sensitive Resources 

 Responsibilities 

 Avoidance and 
Minimization Measures 

 Performance Measures 

 Contingency Measures 

Ch. 11 Fish and Aquatic 
Resources 

Ch. 15 Recreation 

Ch. 24 Hazards and 
Hazardous Material 

1A–9 Impact AQUA-1 

Impact AQUA-2 

Impact AQUA-7 

Impact AQUA-19 

Impact AQUA-20 

Impact AQUA-37 

Impact AQUA-38 

Impact AQUA-43 

Impact AQUA-55 

Impact AQUA-56 

Impact AQUA-61 

Impact AQUA-73 

Impact AQUA-74 

Impact AQUA-79 

Impact AQUA-91 

Impact AQUA-92 

Impact AQUA-115 

Impact AQUA-127 

Impact AQUA-128 

Impact AQUA-97 

Impact AQUA-109 

Impact AQUA-110 

Impact AQUA-145 

Impact AQUA-146 

Impact AQUA-151 

Impact AQUA-163 

Impact AQUA-164 

Impact AQUA-169 

Impact AQUA-181 

Impact AQUA-182 

Impact AQUA-187 

Impact AQUA-199 

Impact AQUA-200 

Impact AQUA-205 

Impact REC-4 

Impact REC-9 

Impact HAZ-1 
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Environmental 
Commitments Chapter/Resource Alternative  Impact  

Construction Equipment 
Exhaust Reduction Plan 

Ch. 17 Aesthetics and 
Visual Resources 

Ch. 22 Air Quality and 
GHG Emissions 

Ch. 28 Environmental 
Justice (Impact AES-1, 
Alt 9; Impact AQ-9) 

1A–9 
(except 
where 
noted) 

Impact AES-1 

Impact AQ-1  
(1C, 2C, 6C only) 

Impact AQ-2 

Impact AQ-3 

Impact AQ-4 

Impact AQ-9 

Impact AQ-10 

Impact AQ-11 

Impact AQ-12 

Impact AQ-13 

Impact AQ-16 

Impact AQ-17  
(Alt 1A) 

Impact AQ-18 

Impact AQ-20 

Impact ECON-3 

Impact ECON-5 

Impact ECON-9 

Impact ECON-11  

Impact ECON-15 

DWR Construction Best 
Management Practices to 
Reduce GHG Emissions  

 Preconstruction and 
Final Design BMPs 

 Construction BMPs 

Ch. 20 Public Services 
and Utilities 

Ch. 22 Air Quality and 
GHG Emissions 

1A–9 Impact UT-5 

Impact AQ-16 

Impact AQ-20 

Impact ECON-15 

Impact NOI-1 

Impact NOI-2 

Impact NOI-4 

 

Develop and Implement 
Noise Abatement Plan 

 Construction and 
Maintenance Noise 

 Operation Noise 

Ch. 15 Recreation  

Ch. 16 Socioeconomics 

Ch. 23 Noise 

Ch. 28 Environmental 
Justice (Impact ECON-
3; Impacts NOI-1, NOI-
2, NOI-4) 

1A–9  Impact REC-2 

Impact REC-4 

Impact REC-9 

Impact REC-10 

Impact ECON-3 

Impact ECON-5 

Impact ECON-9 

Impact ECON-15 

Impact NOI-1 

Impact NOI-2 

Impact NOI-4 
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Environmental 
Commitments Chapter/Resource Alternative  Impact  

Develop and Implement 
Hazardous Materials 
Management Plans 

Ch. 11 Fish and Aquatic 
Resources 

Ch. 15 Recreation 

Ch. 16 Socioeconomics 

Ch. 20 Public Services 
and Utilities 

Ch. 24 Hazards and 
Hazardous Material 

Ch. 28 Environmental 
Justice (Impact HAZ-2) 

1A–9 Impact AQUA-1 

Impact AQUA-2 

Impact AQUA-7 

Impact AQUA-19 

Impact AQUA-20 

Impact AQUA-37 

Impact AQUA-38 

Impact AQUA-43 

Impact AQUA-44 

Impact AQUA-55 

Impact AQUA-56 

Impact AQUA-61  

Impact AQUA-62  

Impact AQUA-73 

Impact AQUA-74 

Impact AQUA-79 

Impact AQUA-89 

Impact AQUA-91 

Impact AQUA-92 

Impact AQUA-97 

Impact AQUA-109 

Impact AQUA-110 

Impact AQUA-115 

Impact AQUA-127 

Impact AQUA-128 

Impact AQUA-145 

Impact AQUA-146 

Impact AQUA-151 

Impact AQUA-163 

Impact AQUA-164 

Impact AQUA-169 

Impact AQUA-181 

Impact AQUA-182 

Impact AQUA-187 

Impact AQUA-199 

Impact AQUA-200 

Impact AQUA-205 

Impact REC-4 

Impact REC-9 

Impact ECON-3 

Impact ECON-15 

Impact UT-1 

Impact UT-8 

Impact HAZ-1 

Impact HAZ-2  

Impact HAZ-6 

Impact HAZ-7 
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Environmental 
Commitments Chapter/Resource Alternative  Impact  

Develop and Implement 
Spill Prevention, 
Containment, and 
Countermeasure Plans 

Ch. 8 Water Quality 

Ch. 11 Fish and Aquatic 
Resources  

Ch. 12 Terrestrial 
Biological Resources 

Ch. 15 Recreation 

Ch. 20 Public Services 
and Utilities 

Ch. 24 Hazards and 
Hazardous Material 

Ch. 28 Environmental 
Justice (Impact HAZ-2) 

1A–9 Impact WQ-31 

Impact AQUA-1 

Impact AQUA-2 

Impact AQUA-7 

Impact AQUA-19 

Impact AQUA-20 

Impact AQUA-37 

Impact AQUA-38 

Impact AQUA-43 

Impact AQUA-44 

Impact AQUA-55 

Impact AQUA-56 

Impact AQUA-61 

Impact AQUA-62 

Impact AQUA-73 

Impact AQUA-74 

Impact AQUA-79 

Impact AQUA-89 

Impact AQUA-91 

Impact AQUA-92 

Impact AQUA-97 

Impact AQUA-109 

Impact AQUA-110 

Impact AQUA-115 

Impact AQUA-127 

Impact AQUA-128 

Impact AQUA-145 

Impact AQUA-146 

Impact AQUA-151 

Impact AQUA-163 

Impact AQUA-164 

Impact AQUA-169 

Impact AQUA-181 

Impact AQUA-182 

Impact AQUA-187 

Impact AQUA-199 

Impact AQUA-200 

Impact AQUA-205 

Impact BIO-3 

Impact BIO-5 

Impact BIO-8 

Impact BIO-11 

Impact BIO-14 

Impact BIO-17 

Impact BIO-20 

Impact BIO-23 

Impact BIO-26 

Impact BIO-28 

Impact BIO-31 

Impact REC-4 

Impact REC-9 

Impact UT-1 

Impact UT-8 

Impact HAZ-1 

Impact HAZ-2  

Impact HAZ-6 

Impact HAZ-7 

Develop and Implement a 
Fire Prevention and 
Control Plan 

Ch. 16 Socioeconomics 

Ch. 20 Public Services 
and Utilities 

Ch. 24 Hazards and 
Hazardous Material 

1A–9 Impact ECON-3 

Impact ECON-15 

Impact UT-1 

Impact UT-8 

Impact HAZ-5 

Impact HAZ-7 
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Environmental 
Commitments Chapter/Resource Alternative  Impact  

Develop and Implement 
Mosquito Management 
Plans 

Ch. 16 Socioeconomics 

Ch. 25 Public Health 

1A–9 Impact ECON-3 

Impact ECON-9 

Impact ECON-15 

Impact PH-1 

Impact PH-5 

Impact PH-10 

Conduct Environmental 
Training  

Ch. 11 Fish and Aquatic 
Resources 

Ch. 15 Recreation 

Ch. 18 Cultural 
Resources 

Ch. 27 Paleontological 
Resources 

1A–9 Impact AQUA-38 

Impact AQUA-43 

Impact AQUA-44 

Impact AQUA-55 

Impact AQUA-56 

Impact AQUA-61 

Impact AQUA-62 

Impact AQUA-73 

Impact AQUA-74 

Impact AQUA-79 

Impact AQUA-89 

Impact AQUA-91 

Impact AQUA-92 

Impact AQUA-97 

Impact AQUA-109 

Impact AQUA-110 

Impact AQUA-115 

Impact AQUA-127 

Impact AQUA-128 

Impact AQUA-145 

Impact AQUA-146 

Impact AQUA-151 

Impact AQUA-163 

Impact AQUA-164 

Impact AQUA-169 

Impact AQUA-181 

Impact AQUA-182 

Impact AQUA-187 

Impact AQUA-199 

Impact AQUA-200 

Impact AQUA-205 

Impact REC-4 

Impact REC-9 

Impact CUL-3 

Impact PALEO-1 

Impact PALEO-2 

Impact PALEO-3  

Provide Construction Site 
Security 

Ch. 20 Public Services 
and Utilities 

1A–9 Impact UT-1 

Impact UT-8 

Fugitive Dust Control  

 Basic Fugitive Dust 
Control Measures  

 Enhanced Fugitive Dust 
Control Measures for 
Land Disturbance  

 Measures for Entrained 
Road Dust 

 Measures for Concrete 
Batching 

Ch. 17 Aesthetics and 
Visual Resources 

Ch. 22 Air Quality and 
Greenhouse Gas (GHG) 
Emissions 

Ch. 28 Environmental 
Justice (Impact AES-1, 
Alt 9; Impact AQ-9) 

1A–9 
(except 
where 
noted) 

Impact AES-1 

Impact AQ-1  
(1C, 2C, 6C only) 

Impact AQ-2 

Impact AQ-3 

Impact AQ-4 

Impact AQ-9 

Impact AQ-10 

Impact AQ-11 

Impact AQ-12 

Impact AQ-13 

Impact AQ-18 

Impact AQ-20 
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Environmental 
Commitments Chapter/Resource Alternative  Impact  

Disposal and Reuse of 
Spoils, Reusable Tunnel 
Material (RTM), and 
Dredged Material  

 Material Storage Site 
Determination 

 Material Storage Site 
Preparation 

 Draining, Chemical 
Characterization, and 
Treatment 

 Material Reuse Plans 

 Potential 
Environmental Effects 

Ch. 8 Water Quality  

Ch. 10 Soils 

Ch. 11 Fish and Aquatic 
Resources  

Ch. 12 Terrestrial 
Biological Resources 

Ch. 13 Land Use 

Ch. 14 Agricultural 
Resources 

Ch. 15 Recreation 

Ch. 16 Socioeconomics 

Ch. 20 Public Services 
and Utilities 

Ch. 24 Hazards and 
Hazardous Material  

1A–9 Impact WQ-31  

Impact SOILS-2 

Impact AQUA-1 

Impact AQUA-2 

Impact AQUA-6 

Impact AQUA-7 

Impact AQUA-19 

Impact AQUA-20 

Impact AQUA-24 

Impact AQUA-37 

Impact AQUA-38 

Impact AQUA-43 

Impact AQUA-44 

Impact AQUA-55 

Impact AQUA-56 

Impact AQUA-61 

Impact AQUA-62 

Impact AQUA-73 

Impact AQUA-74 

Impact AQUA-79 

Impact AQUA-89  

Impact AQUA-91 

Impact AQUA-92 

Impact AQUA-97 

Impact AQUA-109 

Impact AQUA-110 

Impact AQUA-115 

Impact AQUA-127 

Impact AQUA-128 

Impact AQUA-145 

Impact AQUA-146 

Impact AQUA-151 

Impact AQUA-163 

Impact AQUA-164 

Impact AQUA-169 

Impact AQUA-181 

Impact AQUA-182 

Impact AQUA-187 

Impact AQUA-199 

Impact AQUA-200 

Impact AQUA-205 

Impact BIO-5 

Impact BIO-8 

Impact BIO-176 

Impact LU-1 

Impact AG-1 

Impact REC-1  
(Alt 4) 

Impact REC-2 

Impact REC-4 

Impact REC-9 

Impact ECON-6 

Impact UT-5 

Impact HAZ-1 

Impact HAZ-6 

Impact HAZ-7 

Provide Notification of 
Maintenance Activities in 
Waterways 

Ch. 15 Recreation 

Ch. 16 Socioeconomics 

1A–9  Impact REC-3 

Impact REC-7  

Impact ECON-3 

Impact ECON-5 

Impact ECON-9 

Impact ECON-11  

Impact ECON-15 
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Environmental 
Commitments Chapter/Resource Alternative  Impact  

Selenium Management Ch. 8 Water Quality 

Ch. 11 Fish and Aquatic 
Resources 

Ch.12 Terrestrial 
Resources 

1A-9 Impact WQ-26 

Impact AQUA-116 

Impact BIO-56 

Impact BIO-59 

Impact BIO-61 

Impact BIO-63 

Impact BIO-65 

Impact BIO-67 

Impact BIO-68 

Impact BIO-71 

Impact BIO-74 

Impact BIO-89 

Impact BIO-102 

Impact BIO-119 

Impact BIO-120 

Impact BIO-123 
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3B.2.1 Geotechnical Studies 2 

3B.2.1.1 Geotechnical Investigations 3 

Subsurface investigations will be performed along the water conveyance alignment and at facility 4 

locations and material borrow areas. The main issues of concern in the Delta include stability of 5 

canal embankments and levees, liquefaction of Delta soils (particularly loose, saturated sands), 6 

seepage through coarse-grained soils, settlement of embankments and structures, subsidence, and 7 

soil bearing capacity. The investigations will explore a wide variety of soil types in the Delta that 8 

include peat, sands, silts and clays. The work to be performed will include a subsurface investigation 9 

program to provide information required to support the design and construction of the water 10 

conveyance facilities. Geotechnical investigations will be conducted to characterize existing soils and 11 

to select appropriate foundation types, lateral supports, and stabilization methods that shall be 12 

implemented to ensure that the facilities are constructed to withstand design loads and to abide by 13 

applicable state and federal regulations. These investigations will build on information previously 14 

gathered in geotechnical data reports (California Department of Water Resources 2010a, 2010b, 15 

2011, 2013) and conceptual engineering reports (California Department of Water Resources, April 16 

2015). Information to be gathered will consider common industry standards including the American 17 

Society of Civil Engineers Minimum Design Loads for Buildings and Other Structures, American 18 

Society of Testing of Materials, Division of Safety of Dams, California Department of Transportation, 19 

California Department of Water Resources, California Building Code (CBC), and USACE Design and 20 

Construction of Levees. The geotechnical investigation will also include a small-scale environmental 21 

screening to assess the presence or absence of dissolved gases to help guide tunnel ventilation and 22 

soil disposal considerations. This commitment is related to AMM28, Geotechnical Studies, described 23 

in Appendix 3.C. of the BDCP. 24 

The spacing of soil boring and test locations likely will average about 1,000 feet along proposed 25 

canal and tunnel alignments and approximately 100 to 200 feet at intakes, pumping plants, forebays, 26 

siphons, and other hydraulic structures.  27 
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Site-specific geotechnical studies are expected to include the following, as appropriate. 1 

 Observing, recording, collecting, and testing subsurface materials obtained during site-specific 2 

geotechnical exploration.   3 

 Standard penetration tests (drilling and sampling), cone penetration tests, geophysical tests, and 4 

other in-situ soil tests, slug tests, aquifer/pumping tests, and trench test pits to observe, record, 5 

and evaluate subsurface conditions.  6 

 Installing wells and monitoring groundwater elevations and soil permeability for use in 7 

assessing liquefaction and dewatering characteristics.  8 

 Performing geotechnical laboratory testing on select samples to evaluate engineering and other 9 

properties of collected soils.  10 

 Preparing geotechnical data reports to document observations and findings of subsurface 11 

investigations and tests. 12 

 Preparing geotechnical baseline and/or other reports to describe expected construction 13 

conditions and provide design and construction recommendations.  14 

As described in Chapter 3, Section 3.6.1.10, DWR has developed a Draft Geotechnical Exploration 15 

Plan (Phase 2) for the Alternative 4 conveyance alignment (MPTO). The geotechnical investigation 16 

plan provides additional details regarding the rationale, investigation methods and locations, and 17 

criteria for obtaining subsurface soil information and laboratory test data (California Department of 18 

Water Resources 2014). The proposed exploration is designed as a two-part program (Phases 2a 19 

and 2b) to collect geotechnical data. The two-part program will allow refinement of the second part 20 

of the program to respond to findings from the first part. The proposed subsurface exploration will 21 

focus on geotechnical considerations of the following aspects of water conveyance facility 22 

development: engineering considerations, construction-related considerations, permitting and 23 

regulatory requirements, and seismic characterization considerations.  24 

Data obtained from the geotechnical investigations will be used to support the development of a 25 

geological model for the selected alternative, characterize ground conditions within the water 26 

conveyance alignments and as necessary for the implementation of habitat restoration and 27 

enhancement actions, and aid in the avoidance of geologic risks associated with the construction of 28 

the water conveyance facilities. Data from these investigations, which would occur at several sites 29 

within the water conveyance construction footprint of the selected alternative, would help identify 30 

and/or inform the following.  31 

 the types of soil avoidance or soil stabilization measures that should be implemented to ensure 32 

that the proposed facilities are constructed to withstand subsidence and settlement, soil 33 

corrosivity, and to conform to applicable state and federal standards. 34 

 the extent and type of ground improvement that may be required to facilitate support of tunnel 35 

shafts, control groundwater at the locations of the shafts, prevent development of undesired 36 

tunnel-induced surface settlements and provide pre-defined zones for tunnel boring machine 37 

(TBM) maintenance interventions. 38 

 the potential risk of settlement and subsequent collapse of excavations 39 

 additional design provisions and mitigation needed due to the potential presence of dissolved 40 

gas along the water conveyance alignments 41 
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Explanation of effectiveness: Based on these findings, engineering solutions to any potentially 1 

hazardous conditions, such as ground failure, expansive, corrosive and compressible soils, and 2 

dissolved gas within soils, will be incorporated in the final designs of the proposed facilities, 3 

consistent with the codes and standard requirements of federal, state and local oversight agencies. 4 

Accordingly, otherwise potentially adverse effects/significant impacts (i.e., those related to the 5 

potential loss of property, personal injury or death) related to these hazardous conditions will be 6 

reduced and/or avoided based on adherence to these standards. 7 

3B.2.1.2 Settlement Monitoring and Response Program 8 

Localized settlement can occur during construction and tunneling. Settlement above tunnels is 9 

usually in response to ground loss at the tunnel face, voids created around the tunnel during mining, 10 

and/or stress redistribution around the excavated tunnel. The magnitude of risk for ground 11 

settlement depends on the excavated diameter of the tunnel, the amount of ground cover above the 12 

tunnel, excavation methods, workmanship, details of tunnel construction, and the geotechnical 13 

properties of the ground. Settlement risk is mitigated through selection of equipment and means 14 

and methods of construction. 15 

Based on the preliminary data regarding Delta ground conditions, it is assumed that an earth 16 

pressure balancing TBM will likely be used for tunneling. These machines rely on the excavated soil, 17 

under confinement of a cutterhead chamber, to balance earth and hydrostatic pressures. The 18 

pressure is maintained by a screw conveyer in which a soil plug provides the seal and excavated soil 19 

is removed through the screw onto the conveyor.  20 

Should geotechnical reports indicate high settlement risk in certain areas, pre-excavation ground 21 

stabilization treatment will be performed ahead of the TBM. Utilization of an Earth Pressure 22 

Balanced TBM and implementation of a well planned and executed ground stabilization program 23 

will mitigate potential for ground settlement due to tunnel construction. Ground stabilization 24 

methods and settlement monitoring programs will be evaluated during design, with requirements 25 

for ground stabilization and settlement monitoring specified during construction. Construction 26 

contracts will include prescriptive specification requirements for settlement monitoring at sensitive 27 

features, such as levees—to ensure that tunneling-induced settlement remains within specified 28 

limits. These requirements shall be consistent with common industry standards such as those found 29 

in the Regulatory Setting section of Chapter 9, Geology and Seismicity.  30 

Explanation of effectiveness: This environmental commitment, which includes geotechnical 31 

investigations and settlement monitoring and response programs, will assist in BMPs, including this 32 

environmental commitment, would be implemented to minimize dewatering impacts to the extent 33 

practicable. To prevent structural failure, design-level geotechnical studies would be prepared by a 34 

geotechnical engineer licensed in the state of California during project design. The studies would 35 

further assess site-specific conditions at and near all the project facility locations, including seismic 36 

activity, soil liquefaction, and other potential geologic and soil-related hazards. The studies would 37 

provide the basis for designing the conveyance features to withstand the peak ground acceleration 38 

caused by fault movement in the region. The geotechnical report will contain site-specific 39 

evaluations of the seismic hazard affecting the project, and will identify portions of the project site 40 

containing seismic hazards. The report will also identify any known off-site seismic hazards that 41 

could adversely affect the site in the event of an earthquake and make recommendations for 42 

appropriate mitigation as required by 14 CCR 3724(a). The California-registered civil engineer or 43 
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California-certified engineering geologist’s recommended measures to address this hazard would 1 

conform to applicable design. 2 

In the absence of compliance with these geotechnical studies, the risks associated with structural 3 

failure, and personal injury, death or loss of property as a result of construction activities would be 4 

higher, which could result in a significant impact. However, it is unlikely that implementation of this 5 

environmental commitment alone would ensure less-than-significant geology- and seismicity-6 

related impacts. Other environmental commitments, such as such design codes, guidelines, and 7 

standards, such as the California Building Code and resource agency and professional engineering 8 

specifications, and the Division of Safety of Dams Guidelines for Use of the Consequence Hazard 9 

Matrix and Selection of Ground Motion Parameters, DWR‘s Division of Flood Management 10 

FloodSAFE Urban Levee Design Criteria, and USACE‘s Engineering and Design—Earthquake Design 11 

and Evaluation for Civil Works Projects would also be implemented to help reduce the severity of 12 

these impacts to a less-than-significant level.  Conformance to these and other applicable design 13 

specifications and standards would ensure that the impacts related to risk such as ground 14 

movement and structural failure would not jeopardize the integrity of the levees, conveyance 15 

facilities, and other features constructed for this project. 16 

3B.2.2 Conform with Applicable Design Standards and 17 

Building Codes 18 

The project proponents will ensure that the standards, guidelines, and codes listed below (or the 19 

most current applicable version at the time of implementation), which establish minimum design 20 

criteria and construction requirements for tunnels, canals, levees, pipelines, excavations and 21 

shoring, pumping stations, grading, and foundations, bridges, access roads, structures, and other 22 

facilities, will be followed by the project engineers, where applicable, in the design of project 23 

facilities and will be included as minimum standards in the construction specifications. This 24 

commitment is related to AMM29, Design Standards and Building Codes, described in BDCP 25 

Appendix 3.C. Additionally, during construction, the California Occupational Safety and Health Act of 26 

1973, as administered by California Occupational Safety and Health Administration (Cal/OSHA), will 27 

be followed as a minimum standard to protect workers. The project proponents will ensure that the 28 

identified design standards are treated as the minimum standard for design and construction, unless 29 

more stringent requirements are enacted or promulgated. The minimum design and construction 30 

requirements act as performance standards for engineers and construction contractors. Because the 31 

design and construction parameters of these codes and standards are intended to reduce the 32 

potential for structural damage or risks to human health due to the geologic and seismic conditions 33 

that exist within the Plan Area and the surrounding region, their use is considered an environmental 34 

commitment of the agencies implementing the proposed project.  35 

The project engineers will follow standards, guidelines, and code requirements that are legally 36 

mandated.  Proposed design standards include, but may not be limited to, the following: 37 

 American Association of State Highway and Transportation Officials (AASHTO) Guide 38 

Specifications for LRFD (load and resistance factor) Seismic Bridge Design, 1st Edition, 2009. 39 

 American Railway Engineering and Maintenance-of-Way Association Manual for Railway 40 

Engineering, Volume 2, Chapter 9, Seismic Design for Railway Structures, 2008.  41 
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 American Society of Civil Engineers Minimum Design Loads for Buildings and Other Structures, 1 

ASCE-7-10, 20.10 2 

 California Building Code, 2010 (Title 24 California Code of Regulations). 3 

 California Department of Transportation (Caltrans) Seismic Design Criteria, Version 1.6, Nov 4 

2010. 5 

 California Code of Regulations, Title 8. 6 

 DWR Division of Safety of Dams Guidelines for Use of the Consequence-Hazard Matrix and 7 

Selection of Ground Motion Parameters, 2002. 8 

 DWR Division of Safety of Dams Guidelines for the Design and Construction of Small 9 

Embankment Dams  10 

 DWR Division of Flood Management FloodSAFE Urban Levee Design Criteria, May 2012. 11 

 DWR Division of Engineering State Water Project – Seismic Loading Criteria Report, Sept 2012. 12 

 DWR Delta Seismic Design, June 2012. 13 

 Federal Highway Administration Seismic Retrofitting Manual for Highways Structures, Parts 1 14 

and 2, 2006. 15 

 State of California Sea‐Level Rise Task Force of the Coastal and Ocean Working Group of the 16 

California Climate Action Team (CO‐CAT), Sea‐Level Rise Interim Guidance Document, 2010. 17 

 U.S. Army Corps of Engineers (USACE) (Corps, CESPK-ED-G), Geotechnical Levee Practice, SOP 18 

EDG-03, 2004. 19 

 USACE Design and Construction of Levees, EM 1110-2-1913, 2000. 20 

 USACE Engineering and Design, Earthquake Design and Evaluation for Civil Works Projects, ER 21 

1110-2-1806, 1995. 22 

 USACE Engineering and Design – Earthquake Design and Evaluation of Concrete Hydraulic 23 

Structures, EM 1110-2-6053, 2007. 24 

 USACE Engineering and Design – General Design and Construction Considerations for Earth and 25 

Rock-Fill Dams, EM 1110-2-2300, 2004. 26 

 USACE Engineering and Design – Response Spectra and Seismic Analysis for Concrete Hydraulic 27 

Structures, EM 1110-2-6050, 1999. 28 

 USACE Engineering and Design – Stability Analysis of Concrete Structures, EM 1110-2-2100, 29 

2005. 30 

 USACE Engineering and Design – Structural Design and Evaluation of Outlet Works, EM 1110-2-31 

2400, 2003. 32 

 USACE Engineering and Design – Time-History Dynamic Analysis of Concrete Hydraulic 33 

Structure, EM 1110-2-6051, 2003. 34 

 USACE Slope Stability, EM 1110-2-1902, 2003. 35 

 USACE Engineering and Design - Settlement Analysis, EM 1110-1-1904, 1990. 36 

 USACE Engineering and Design - Design of Pile Foundations, EM 1110-2-2906, 1991. 37 
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 U.S. Department of the Interior and U.S. Geological Survey (USGS) Climate Change and Water 1 

Resources Management: A Federal Perspective, Circular 1331. 2 

Explanation of effectiveness: These building codes and design standards represent performance 3 

standards that are recommended or must be met by engineers and construction contractors, and are 4 

often subject to monitoring by state and local agencies. Conformance with these federal and state 5 

design standards, guidelines and building codes, as well as with the health and safety requirements 6 

of California Code of Regulations, Title 8, would avoid a significant impact involving potential risk of 7 

personal injury, death, structural damage, or loss of property due to the following. 8 

 structural failure from strong seismic shaking during construction or operation of water 9 

conveyance features; 10 

 settlement or collapse of excavations due to dewatering; 11 

 ground settlement; 12 

 seepage under forebay embankments; 13 

 structural failure due to construction-related ground motions; 14 

 rupture of a known earthquake fault during operation of water conveyance features; 15 

 seismic-related ground failure during operations of water conveyance features; 16 

 landslides and other slope instability during operation of water conveyance features; 17 

 structural failure due to rupture of a known earthquake fault at project ROAs; and 18 

 seismically-induced seiche or tsunami during operation of water conveyance features; 19 

In the absence of compliance with these building codes, design standards, and health and safety 20 

requirements, the risks associated with personal injury, death or loss of property as a result of 21 

construction activities would be higher, which could result in a significant impact. 22 

3B.2.3 Electrical Power Guidelines 23 

This commitment is related to AMM30, Transmission Line Design and Alignment Guidelines, 24 

described in BDCP Appendix 3.C. The project proponents will procure design and construction of the 25 

proposed new transmission lines and appurtenances such as supports (poles and towers) and 26 

substations through electrical utility providers. The project proponents will specify that design and 27 

construction of power facilities be in accordance with electric and magnetic field (EMF) guidance 28 

adopted by the California Public Utility Commission, EMF Design Guidelines for Electrical Facilities 29 

(2006). The guidelines describe the routine magnetic field reduction measures that all regulated 30 

California electric utilities are to consider for new and upgraded transmission line and transmission 31 

substation construction.  The guidelines include the following magnetic field reduction methods for 32 

new and upgraded electrical facilities. 33 

 Increasing the distance from electrical facilities by: 34 

 Increasing structure height or trench depth. 35 

 Locating power lines closer to the centerline of the utility corridor. 36 

 Reducing conductor (phase) spacing. 37 

 Phasing circuits to reduce magnetic fields. 38 
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Explanation of effectiveness: Current scientific evidence does not show conclusively that EMF 1 

exposure can increase health risks, and state and federal public health regulatory agencies have 2 

determined that setting numeric exposure limits is not appropriate. However, in light of the 3 

scientific uncertainty and public concern about potential public health impacts from EMF exposure, 4 

the CPUC developed the EMF design guidelines, which are intended for new construction or major 5 

reconstruction of electric utility transmission, substation, and distribution facilities. Based on this, 6 

utility companies are required to consider the “low-cost, no-cost” EMF design guidelines (CPUC, 7 

2006) in order to reduce potential health risks associated with power lines. 8 

3B.2.4 Electrical Power Line Support Placement 9 

This commitment is related to AMM30, Transmission Line Design and Alignment Guidelines, 10 

described in BDCP Appendix 3.C. The Project proponents will contract with electric utilities to 11 

provide primary power to designated locations for temporary and/or permanent power. The Project 12 

proponents will request electric utilities to design and construct power transmission lines and the 13 

locations of necessary appurtenances such as supports and substations to avoid sensitive terrestrial 14 

and aquatic habitats to the maximum extent feasible. In cases where sensitive habitat cannot be 15 

feasibly avoided, disturbance will be minimized to the greatest degree feasible. The Project 16 

proponents will request electric utilities to design and construct power transmission lines and the 17 

locations of necessary appurtenances to minimize take and encumbrance of agricultural lands. The 18 

Project proponents will be responsible for ensuring that disturbed areas are returned to 19 

preconstruction conditions, to the extent feasible, and property owners compensated for real 20 

property losses. 21 

The Project proponents will request electric utilities to design tower and pole placement and 22 

location of substations to avoid existing structures and improvements to the extent feasible. In cases 23 

where existing structures and improvements cannot be feasibly avoided, the Project proponents will 24 

ensure that structures and improvements are relocated or the owner compensated for the loss and 25 

ensure that disturbed areas are returned to preconstruction conditions.  Where poles or towers are 26 

to be constructed in agricultural areas, the Project proponents will request incorporation of the 27 

following BMPs where feasible. 28 

 Select means and methods of construction to minimize crop damage.  29 

 Use single-pole structures instead of H-frame or other multiple-pole structures to reduce the 30 

potential for interference with farm machinery, reduce land impacts, and minimize weed 31 

encroachment issues.  32 

 Locate lines adjacent to roads and existing property lines to reduce property take and 33 

encumbrance.  34 

 Use transmission structures with longer spans to clear longer sections of fields or sensitive 35 

areas except in aerial spraying and seeding areas. In areas where aerial spraying and seeding are 36 

common, install markers on the shield wires above the conductors. 37 

 Minimize the use of guy wires, and keep guy wires out of crop and hay lands.  Place highly visible 38 

shield guards on guy wires in farm vehicle and equipment traffic areas.  39 

 Locate new transmission lines along existing transmission line corridors.  40 

Explanation of effectiveness: This environmental commitment (EC) will request electric utilities to 41 

design and construct power transmission lines and other components so as to avoid sensitive 42 
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terrestrial and aquatic habitat to the maximum extent feasible. In cases where sensitive habitat 1 

cannot be feasibly avoided, disturbance will be minimized to the greatest degree feasible. Habitat 2 

loss would be reduced as a result of this commitment, but may not be fully avoided. In the absence of 3 

this environmental commitment, in addition to other ECs, CMs, MMs, and AMMs, there would be a 4 

greater potential for significant impacts to species habitat due to construction and placement of 5 

power line facilities. Refer to Fish and Aquatics and Terrestrial impact analyses for more detail. 6 

3B.2.5 Develop and Implement Stormwater Pollution 7 

Prevention Plans 8 

The Project proponents will be responsible for ensuring coverage under the Construction General 9 

Permit for Construction and Land Disturbance Activities (Construction General Permit [CGP]) 10 

(Order 2010-0014-DWQ or any more recent version) issued from the State Water Resources Control 11 

Board (SWRCB). The CGP requires the development and implementation of a stormwater pollution 12 

prevention plan (SWPPP). This commitment is related to AMM3, Stormwater Pollution Prevention 13 

Plan, described in BDCP Appendix 3.C. For the alternative selected, a series of separate but related 14 

SWPPPs will be prepared by a Qualified SWPPP Developer (QSD) and will be implemented under the 15 

supervision of a Qualified SWPPP Practitioner (QSP). As part of the procedure to gain coverage 16 

under the CGP, the QSD will determine the “Risk Level” (Levels 1, 2, or 3, or Types 1, 2, or 3 for linear 17 

underground/overhead projects) of the construction activities covered by a given SWPPP, which 18 

involves an evaluation of the site’s “Sediment Risk” and “Receiving Water Risk.” The risk is 19 

calculated separately for sediment and receiving water, with two risk categories for receiving water 20 

(low and high) and three risk categories for sediment risk (low, medium, and high). The overall 21 

project risk levels (1, 2, or 3) are then determined through a matrix, where Risk Level 1 applies to 22 

projects with low receiving water and sediment risks, Risk Level 3 for projects with high receiving 23 

water and sediment risks, and Risk Level 2 for all other combinations of sediment and receiving 24 

water risks. These project risk levels determine the level of protection (i.e., the BMPs to be used) and 25 

monitoring that is required for the project. 26 

Table 3B-2 shows how varying sediment risk and receiving water risk combine to result in a given 27 

Risk Level for a given construction site. 28 

Table 3B-2. Combined Risk Level Matrix 29 

 

Sediment Risk 

Low Medium High 

Receiving Water Risk 
Low Level 1 Level 2 

High Level 2 Level 3 

 30 

The objectives of the SWPPPs will be to (1) identify pollutant sources associated with construction 31 

activities and operations that may affect the quality of stormwater and (2) identify, construct, and 32 

implement stormwater pollution prevention measures to reduce pollutants in stormwater 33 

discharges during and after construction. The SWPPP will be kept onsite during construction 34 

activity and operations and will be made available upon request to representatives of the San 35 

Francisco Bay and Central Valley Regional Water Quality Control Boards. 36 
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In accordance with the CGP, the SWPPP will describe site topographic, soil, and hydrologic 1 

characteristics; construction activities and schedule; construction materials to be used, including 2 

sources of imported fill material, and other potential sources of pollutants at the construction site; 3 

potential non-stormwater discharges (e.g., trench dewatering); erosion and sediment control 4 

measures; “housekeeping” BMPs to be implemented; a BMP implementation schedule; a site and 5 

BMP inspection schedule; and ongoing personnel training requirements. These provisions are 6 

intended to prevent water quality degradation related to pollutant discharge to receiving waters 7 

and to prevent or constrain changes to the pH of receiving waters. Performance standards specified 8 

in the CGP will be met by implementing stormwater pollution prevention BMPs that are tailored to 9 

specific site conditions, including the Risk Level of individual construction sites. These 10 

environmental commitments mirror the requirements to gain and maintain coverage under the CGP. 11 

The Project proponents will ensure consultation with the appropriate Regional Water Quality 12 

Control Board or SWRCB to determine the appropriate aggregation of specific construction 13 

activities, or groups of activities, to be authorized under the CGP. 14 

It is anticipated that multiple SWPPPs will be prepared for project-related construction activities, 15 

with a given SWPPP prepared to cover a particular water conveyance component (e.g., intermediate 16 

forebay), groups of components (e.g., intakes), or construction activities associated with 17 

conservation components. The risk level will be identified for each action covered by a specific 18 

SWPPP. 19 

 The following list of BMPs are requirements common to all Risk Level sites; however, some 20 

detail is provided in “Inspection and Monitoring” on various Risk Level requirements.  21 

 Erosion Control Measures. 22 

 Implement effective wind erosion BMPs, such as watering, application of soil 23 

binders/tackifiers, and covering stockpiles. 24 

 Provide effective soil cover for inactive areas and all finished slopes and utility backfill 25 

areas, such as seeding with a native seed mix, application of hydraulic mulch and bonded 26 

fiber matrices, and installation of erosion control blankets and rock slope protection. 27 

 Sediment Control Measures. 28 

 Prevent transport of sediment at the construction site perimeter, toe of erodible slopes, soil 29 

stockpiles, and into storm drains. 30 

 Capture sediment via sedimentation and stormwater detention facilities. 31 

 Reduce runoff velocity on exposed slopes. 32 

 Reduce off-site sediment tracking. 33 

 Management Measures for Construction Materials. 34 

 Cover and berm inactive stockpiled construction materials. 35 

 Store chemicals in watertight containers. 36 

 Minimize exposure of construction materials to stormwater. 37 

 Designate refueling and equipment inspection/maintenance locations. 38 

 Control of drift and runoff from areas treated with herbicides, pesticides, and other 39 

chemicals that may be harmful to aquatic habitats. 40 
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 Waste Management Measures. 1 

 Prevent off-site disposal or runoff of any rinse or wash waters. 2 

 Implement concrete and truck washout facilities and appropriately sized storage, treatment, 3 

and disposal practices. 4 

 Ensure the containment of sanitation facilities (e.g., portable toilets). 5 

 Clean or replace sanitation facilities (as necessary) and inspect regularly for leaks/spills. 6 

 Cover waste disposal containers during rain events and at end of every day. 7 

 Protect stockpiled waste material from wind and rain. 8 

 Construction Site Dewatering and Pipeline Testing Measures. 9 

 Reclaim site dewatering discharges to the extent practicable, or use for other construction 10 

purposes (e.g., land application for dust control). 11 

 Implement appropriate treatment and disposal of construction site dewatering from 12 

excavations to prevent discharges to surface waters, unless permitted by regulatory 13 

agencies to discharge to surface waters. 14 

 Dechlorinate pipeline test waters before discharging to surface waters. 15 

 Accidental Spill Prevention and Response Measures. 16 

 Provide equipment and materials necessary for cleanup of accidental spills onsite. 17 

 Clean up accidental spills and leaks immediately and dispose of properly. 18 

 Ensure that there are trained spill response personnel available. 19 

 Non-Stormwater Management Measures. 20 

 Control all non-stormwater discharges during construction. 21 

 Wash vehicles in such a manner as to prevent non-stormwater discharges to surface waters. 22 

 Clean streets in such a manner as to prevent non-stormwater discharges from reaching 23 

surface water. 24 

 Discontinue the application of any erodible landscape material during rain, or within 2 days 25 

before a forecasted rain event. 26 

 Inspection and Monitoring Common to all Risk Levels. 27 

 Ensure that all inspection, maintenance, repair, and sampling activities at the construction 28 

site will be performed or supervised by a QSP representing the discharger. 29 

 Develop and implement a written site-specific Construction Site Monitoring Program 30 

(CSMP). 31 

 Inspection, Monitoring, and Maintenance Activities Based on the Risk Level of the Construction 32 

Site (as defined in the SWRCB CGP). 33 

 Risk Level 1 Sites: 34 

 Perform weekly inspections of BMPs, and at least once each 24-hour period during 35 

extended storm events. 36 
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 At least 2 business days (48 hours) prior to each anticipated qualifying rain event (a rain 1 

event producing 0.5 inch or more of precipitation), visually inspect: (a) stormwater 2 

drainage areas to identify any spills, leaks, or uncontrolled pollutant sources; (b) all 3 

BMPs to identify whether they have been properly implemented in accordance with the 4 

SWPPP; and (c) stormwater storage and containment areas to detect leaks and ensure 5 

maintenance of adequate freeboard. 6 

 Visually observe stormwater discharges at all discharge locations within two business 7 

days (48 hours) after each qualifying rain event and identify additional BMPs as 8 

necessary, and revise the SWPPP accordingly. 9 

 Conduct minimum quarterly visual inspections of each drainage area for the presence of 10 

(or indications of prior) unauthorized and authorized non-stormwater discharges and 11 

their sources. 12 

 Collect one or more samples of construction site effluent during any breach, 13 

malfunction, leakage, or spill observed within the construction site during a visual 14 

inspection which could result in the discharge of pollutants to surface waters that will 15 

not be visually detectable in stormwater. 16 

 Risk Level 2 Sites: 17 

 Risk Level 2 dischargers will perform all of the same visual inspection, monitoring, and 18 

maintenance measure specified for Risk Level 1 dischargers. 19 

 At a minimum, Risk Level 2 dischargers will collect and analyze a minimum of three 20 

samples per day for pH and turbidity during qualifying rain events. The CGP also 21 

requires the discharger to revise the SWPPP and to immediately modify existing BMPs 22 

and/or implement new BMPs such that subsequent discharges are below the relevant 23 

Numeric Action Levels (NALs) specified by the CGP. It may be a violation of the CGP if 24 

the discharger fails to take corrective action to reduce the discharge below these NALs. 25 

 Dischargers who deploy Active Treatment Systems (ATS) on their site, or a portion on 26 

their site, will collect ATS effluent samples and measurements from the discharge pipe 27 

or another location representative of the nature of the discharge. 28 

 In the event that any effluent sample exceeds an applicable NAL, Risk Level 2 29 

dischargers shall submit all storm event sampling results to the State Water Board no 30 

later than 10 days after the conclusion of the storm event. The Regional Boards have the 31 

authority to require the submittal of an NAL Exceedance Report, which includes a 32 

description of the current BMPs associated with the effluent sample that exceeded the 33 

NAL and the proposed corrective actions taken. 34 

 Risk Level 3 Sites: 35 

 Risk Level 3 dischargers will perform all of the same visual inspection, monitoring, and 36 

maintenance measure specified for Risk Level 1 and Risk Level 2 dischargers. 37 

 In the event that a Risk Level 3 discharger exceeds a numeric effluent limitation (NEL) of 38 

the CGP (i.e., pH and turbidity), and has a direct discharge into receiving waters, the 39 

discharger will subsequently sample receiving waters for all parameter(s) monitored in 40 

the discharge. An exceedance of an NEL is considered a violation of the CGP, and the 41 

discharger must electronically submit all storm event sampling results to the State and 42 
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Regional Water Boards via Stormwater Multiple Application and Report Tracking 1 

System (SMARTS) no later than 5 days after the conclusion of the storm event. 2 

 If disturbing 30 acres or more of the landscape and discharging directly into receiving 3 

waters, conduct a benthic macroinvertebrate bioassessment of receiving waters prior to 4 

and after commencement of construction activities to determine if significant 5 

degradation to the receiving water’s biota has occurred. However, if commencement of 6 

construction is outside of an index period (i.e., the period of time during which 7 

bioassessment samples must be collected to produce results suitable for assessing the 8 

biological integrity of streams and rivers) for the site location, the discharger will 9 

participate in the State of California’s Surface Water Ambient Monitoring Program 10 

(SWAMP), as described in Section 8.1.1.7 of Chapter 8, Water Quality.  11 

The SWPPP will also specify the forms and records that must be uploaded to the SWRCB online 12 

SMARTS, such as quarterly non-stormwater inspection and annual compliance reports.  13 

If the QSP determines the site is Risk Level 2 or 3, water sampling for pH and turbidity will be 14 

required and the SWPPP will specify sampling locations and schedule, sample collection and 15 

analysis procedures, and recordkeeping and reporting protocols. In accordance with the CGP 16 

numeric action level requirements, the project contractor’s QSD will revise the SWPPP and modify 17 

existing BMPs or implement new BMPs when effluent monitoring indicates that daily average runoff 18 

pH is outside the range of 6.5 to 8.5 and that the daily average turbidity is greater than 250 19 

nephelometric turbidity units (NTUs). Such BMPs may include construction of sediment traps and 20 

sediment basins, use of ‘Baker’ or other type tanks, installation of rock slope protection, covering of 21 

active stockpiles in event of rain, constructing desilting basins, and use of ATS. The ability of other 22 

areas to withstand excessive erosion and sedimentation may be increased by applying additional 23 

mulching, bonded fiber matrices, and erosion control blankets; reseeding with a native seed mix; 24 

and installation of additional fiber rolls, silt fences, and gravel bag berms. The QSD may also specify 25 

changes in the manner and frequency of BMP inspection and maintenance activities. The 26 

determination of which BMP should be applied in a given situation is very site-specific. QSDs 27 

typically refer to the California Stormwater Quality Association’s Stormwater Best Management 28 

Practice Handbook Portal: Construction or the similar Caltrans manual for selecting BMPs for 29 

particular site conditions. 30 

Additionally, if a given construction component is Risk Level 3, for that component Project 31 

proponents will report to the SWRCB when effluent monitoring indicates that daily average runoff 32 

pH is outside the range of 6.0 to 9.0 or the daily average turbidity is greater than 500 NTUs. In the 33 

event that the turbidity NEL is exceeded, the Project proponents may also be required to sample and 34 

report to the SWRCB pH, turbidity, and suspended sediment concentration of receiving waters for 35 

the duration of construction.  36 

The contractor will also conduct sampling of runoff effluent when a leak, spill, or other discharge of 37 

non-visible pollutants is detected.  38 

The CGP has specific monitoring and action level requirements for the Risk Levels, which are 39 

summarized in Table 3B-3. 40 
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Table 3B-3. SWPPP Monitoring and Action Requirements 1 

SWPPP Requirements 

Risk Level/Type 

1 2 3 

Minimum Stormwater and Non-Stormwater BMPs    

Numeric Action Levels (NAL) 

NAL for pH: 6.5–8.5 pH units 

NAL for turbidity: 250 NTU 

   

Numeric Effluent Limitations (NEL) 

NEL for pH: 6–9 pH units 

NEL for turbidity: 500 NTU 

   

Visual Monitoring (weekly; before, during, after rain events; non-stormwater)    

Runoff Monitoring    

Receiving Water Monitoring    

BMP = best management practices 

pH = potential hydrogen 

NTU = nephelometric turbidity unit 

Note: The SWRCB has suspended the applicability of NELs for pH and turbidity at Risk Level 3/LUP Type 
3 construction sites. In addition, because receiving water monitoring is required only if the NELs are 
triggered, all receiving water monitoring requirements are also suspended. The Level 3/Type 3 NEL are 
presented here assuming that such NELs will be reinstated when project construction commences. 

 2 

The QSD preparing a SWPPP may include in the SWPPP BMPs such as preservation of existing 3 

vegetation, perimeter control, seeding, mulching, fiber roll and silt fence barriers, erosion control 4 

blankets, protection of stockpiles, watering to control dust entrainment, rock slope protection, 5 

tracking control, equipment refueling and maintenance, concrete and solid waste management, and 6 

other measures to ensure compliance with the pH and turbidity level requirements defined by the 7 

CGP. Partly because the potential adverse effect on receiving waters depends on location of a work 8 

area relative to a waterway, the BMPs will be site-specific. For example, BMPs applied to level 9 

island-interior sites will be different than BMPs applied to water-side levee conditions. The QSP will 10 

be responsible for day-to-day implementation of the SWPPP, including BMP inspections, 11 

maintenance, water quality sampling, and reporting to SWRCB. If the water quality sampling results 12 

indicate an exceedance of NALs and NELs for pH and turbidity, as described above, the QSD will 13 

modify the type and/or location of the BMPs by amending the SWPPP in order to reduce pH, 14 

turbidity, and other contaminants to acceptable levels, consistent with CGP NALs and NELs and with 15 

the water quality objectives and beneficial uses set forth in the Basin Plan.  16 

Explanation of effectiveness: Construction, operation, and maintenance of the water conveyance 17 

facilities, as well as activities involving construction or ground disturbance associated with 18 

implementing other conservation measures, may result in increased erosion, sedimentation, and the 19 

addition of pollutants to stormwater discharges. Depending on the severity of these effects, 20 

significant impacts on surface and groundwater water quality, soils, fish, aquatic communities, 21 

recreational fishing, public safety, and public services (wastewater treatment facilities) in the Plan 22 

Area could result. Implementing site-specific SWPPPs would ensure the design, implementation, 23 

management and maintenance of SWPPP BMPs minimize the amount of sediment and other 24 

pollutants in stormwater discharges, and thereby avoid or reduce the severity of this impact. 25 

However, it is unlikely that implementation of SWPPP BMPs alone would ensure less-than-26 
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significant construction-related water quality impacts. Other environmental commitments (e.g., spill 1 

prevention, containment, and countermeasure plans, and hazardous materials management plans), 2 

would also be implemented to help reduce the severity of these impacts to a less-than-significant 3 

level.  Additionally, for some impacts where SWPPP BMPs would be relied upon, mitigation 4 

measures would still be necessary to reduce a significant impact to less than significant (e.g., Impact 5 

HAZ-1, Impact HAZ-6, and Impact REC-4). 6 

3B.2.6 Develop and Implement Erosion and Sediment 7 

Control Plans 8 

The Project proponents commit to implementing measures as described below as part of the 9 

construction activities. In accordance with these environmental commitments, the Project 10 

proponents will ensure the preparation and implementation of erosion and sediment control plans 11 

to control short-term and long-term erosion and sedimentation effects and to restore soils and 12 

vegetation in areas damaged by construction activities. This commitment is related to AMM4, 13 

Erosion and Sediment Control Plan, described in BDCP Appendix 3.C. It is anticipated that multiple 14 

erosion and sediment control plans will be prepared for project-related construction activities, each 15 

taking into account site-specific conditions such as proximity to surface water, erosion potential, 16 

drainage, etc. The plans will include all the necessary CGP requirements regarding erosion control 17 

and will specify BMPs for erosion and sediment control that are to be implemented during 18 

construction activities. These BMPs will be incorporated into the SWPPPs (see Develop and 19 

Implement Stormwater Pollution Prevention Plans). 20 

Erosion control measures will include the following. 21 

 Install physical erosion control stabilization features (hydroseeding with native seed mix, 22 

mulch, silt fencing, fiber rolls, sand bags, and erosion control blankets) to capture sediment and 23 

control both wind and water erosion. Erosion control may not utilize plastic monofilament 24 

netting or similar materials. 25 

 Keep emergency erosion-control supplies onsite at all times during construction, and have the 26 

contractor(s) use these emergency stockpiles as needed. The Project proponents and/or the 27 

contractors will ensure that supplies used from the emergency stockpiles are replaced within 48 28 

hours. Project proponents will also ensure that materials used in construction of erosion control 29 

methods will be removed from the work site and properly disposed when no longer needed. 30 

 Design grading to be compatible with adjacent areas and minimize potential for disturbance of 31 

adjacent terrain and natural land features and minimize erosion in disturbed areas to the extent 32 

feasible. 33 

 Divert runoff away from steep, denuded slopes, or other critical areas with barriers, berms, 34 

ditches, or other facilities. 35 

 To the extent feasible, retain native trees and vegetation to help stabilize hillsides, retain 36 

moisture, and reduce erosion. 37 

 Sequence clearing of native vegetation, and disturbance of soils to minimize overall time of soil 38 

disturbance. 39 
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 Sequence construction activities to mitigate erosion from rainfall events, runoff, or flooding, to 1 

the extent feasible. 2 

 Conduct site inspections (before, during, and after significant storm events) to ensure that 3 

control measures are intact and working properly and to correct problems as needed. 4 

 Install runoff and drainage control features (e.g., berms and swales, slope drains) as necessary 5 

to avoid and minimize erosion. 6 

Sediment control measures will include: 7 

 Use detention ponds, silt traps, wattles, berms, barriers or similar measures to slow water 8 

velocity and retain sediment transported by onsite run on or runoff. 9 

 Collect and direct surface run on and runoff at non-erosive velocities to controlled drainage 10 

courses. 11 

 When ground disturbing activities are required adjacent surface water, wetlands, or aquatic 12 

habitat, the use of sediment and turbidity barriers, soil stabilization and revegetation of 13 

disturbed surfaces.  14 

 Prevent mud from being tracked onto public roadways by installing gravel on primary 15 

construction ingress/egress points, rumble plates, and/or truck tire washing. 16 

 Deposit or store excavated materials away from drainage courses and cover if left in place for 17 

more than 5 days or storm events are forecast within 48 hours. 18 

After construction is complete, site-specific restoration efforts will include grading, post 19 

construction BMPs for erosion control, and revegetation. Revegetation will emphasize self-20 

sustaining, local native plants, unless the owner of the property or an agency having jurisdiction 21 

requires a different but equally or more effective approach to restoring disturbed areas. All 22 

disturbed areas will be graded, with disturbed areas revegetated by seeding or other means. Once 23 

post construction BMPs are constructed and revegetation is appropriately established a Notice of 24 

Termination will be filed with the SWRCB.   25 

Explanation of effectiveness: As previously described in Section 3B.4,  Develop and Implement 26 

Stormwater Pollution Prevention Plans,  construction, operation, and maintenance of the water 27 

conveyance facilities, as well as activities involving construction or ground disturbance associated 28 

with implementing other conservation measures, may result in increased erosion and 29 

sedimentation. Implementing site-specific erosion and sediment control plans as part of the SWPPPs 30 

would minimize or avoid erosion and sedimentation, which may otherwise have significant impacts 31 

on the resources identified in Table 3B-1 due to implementation of the project.  For some potentially 32 

significant impacts (e.g., Impact SOILS-6), the implementation of the erosion control BMPs would 33 

ensure that the impact was less than significant because the measures described above would avoid 34 

accelerated erosion caused by land disturbance associated with implementation of the project. 35 

However, for other impacts (e.g., Impacts REC-4 and REC-9), erosion and sediment control BMPs 36 

would not be sufficient to reduce significant impact to a less-than-significant level and mitigation 37 

measures would be required. 38 



 Environmental Commitments, AMMs, and CMs 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3B-28 
2015 

ICF 00139.14 

 

3B.2.7 Develop and Implement Fish Rescue and Salvage 1 

Plans 2 

Fish rescue operations will occur at any in-water construction site where dewatering and resulting 3 

isolation of fish may occur (e.g., when dewatering creates isolated pools within the stream channel). 4 

Fish Rescue and Salvage Plans will be developed by the DWR in coordination with fish agencies and 5 

will include detailed procedures for fish rescue and salvage to minimize the number of Chinook 6 

salmon, steelhead, green sturgeon, and other fish stranded during placement and removal of 7 

cofferdams at the intake construction sites. This commitment is related to AMM8, Fish Rescue and 8 

Salvage Plan, described in BDCP Appendix 3.C. The plans will identify the appropriate procedures 9 

for removing fish from the construction zone, and preventing fish from re-entering the construction 10 

zone during construction, or prior to dewatering. These plans will include detailed fish collection, 11 

holding, handling, and release procedures. These plans will be submitted to the appropriate 12 

resource agencies (CDFW, U.S. Fish and Wildlife Service [USFWS], and the National Marine Fisheries 13 

Service [NMFS]) for their review and acceptance. 14 

The appropriate fish collection method will be determined by a qualified fish biologist for all species 15 

of interest, in consultation with the designated resource agency biologist, and based on site-specific 16 

conditions prior to dewatering the cofferdam. Contact information provided by NMFS, USFWS, and 17 

CDFW will be supplied to the biologist on-site. Prior to construction site dewatering, fish will be 18 

captured and relocated to minimize direct mortality and other forms of take. Capture, release, and 19 

relocation measures will be consistent with the general guidelines and procedures set forth in 20 

Chapter 9 of the most recent edition of the DFG California Salmonid Stream Habitat Restoration 21 

Manual (California Department of Fish and Game 2010) to minimize impacts to species. Collection 22 

methods may include use of seines (nets) and/or dip nets to collect and remove fish, and 23 

electrofishing techniques may also be permitted.  24 

All fish rescue and salvage operations will be conducted under the guidance of a qualified fish 25 

biologist. These activities will occur as soon as possible after completion of the activity which results 26 

in fish being trapped.  27 

Unless otherwise required by these permits, the project proponents, in undertaking construction at 28 

the construction sites, will provide the following. 29 

 A minimum 7-day notice to the appropriate fish regulatory agencies, prior to an anticipated 30 

activity that could result in isolating fish, such as installation of a cofferdam. 31 

 A minimum 48-hour notice to the appropriate fish regulatory agencies of dewatering activities 32 

that are expected to require fish rescue. 33 

 Safe working access for the appropriate fish regulatory agency personnel to the construction 34 

site for the duration of implementation of the fish rescue plan. 35 

 Temporary cessation of dewatering if fish rescue workers determine that water levels may drop 36 

too quickly to allow successful rescue of fish.  37 

 A work site that is accessible and safe for fish-rescue workers. 38 

Additional detail regarding qualifications of the fish rescue team, seining and dipnetting, 39 

electrofishing, and dewatering are provided in BDCP Appendix 3.C, under the description of AMM8, 40 

Fish Rescue and Salvage Plan. 41 
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In some cases it may not be possible to conduct a fish rescue because of inaccessibility for 1 

electrofishing or seining to be conducted effectively, or where safety of field crews is compromised. 2 

In these situations, the onsite fish biologist, in consultation with the designated resource agency 3 

biologist, may determine that it is necessary to begin the dewatering process as a means of 4 

facilitating fish rescue. Dewatering may occur until the onsite fish biologist determines that 5 

conditions are made appropriate to conduct fish rescue operations. During the dewatering process, 6 

a qualified biologist or fish rescue team will be onsite with the aim of ensuring that take of covered 7 

fish is minimized to the maximum extent practicable. In the event that the on-site biologist 8 

determines that there is a more practicable and effective means to minimize impacts than specified 9 

in the Fish Rescue and Salvage Plan, the qualified biologist may propose such methods in lieu of 10 

those found in the Fish Rescue and Salvage Plan. 11 

If fish rescue cannot be attempted (e.g., because of safety), a visual survey from the bank will be 12 

undertaken to document fish presence and the likely extent of effects. Binoculars will be used to 13 

identify fish; however, this method may not be feasible, if water clarity is low. 14 

The fish rescue team will notify the contractor when the fish rescue has been completed and that 15 

dewatering can recommence. The results of the fish rescue and salvage operations (including date, 16 

time, location, comments, method of capture, fish species, number of fish, approximate age, 17 

condition, release location, and release time) will be reported to the appropriate resource agencies, 18 

as specified in the pertinent permits. 19 

Explanation of effectiveness: Implementation of this environmental commitment would minimize the 20 

number of Chinook salmon, steelhead, green sturgeon, delta smelt, and other covered fish stranded 21 

during project-related construction activities, especially during the placement and removal of 22 

cofferdams at the intake construction sites. The effectiveness of fish salvage and rescue in 23 

accomplishing this would be species-, site-, and method-specific, and mortality to fish species could 24 

occur during rescue and release operations. It is not likely that implementation of this 25 

environmental commitment alone would ensure less-than-significant construction-related impacts 26 

on covered fish species because these impacts are multi-faceted (i.e., the result of both temporary 27 

and permanent alteration of migration, spawning and rearing habitats due to underwater noise from 28 

pile driving, changes in water quality due to potential hazardous materials spills and turbidity, for 29 

example). Other environmental commitments (e.g., those requiring SWPPPs, spill prevention, 30 

containment, and countermeasure plans, hazardous materials management plans, and barge 31 

operations plan) would also be implemented to help reduce the severity of these impacts to a less-32 

than-significant level.  Additionally, implementation of mitigation measures for significant impacts 33 

on multiple fish species underwater noise due to pile driving would be relied upon to reduce these 34 

impacts to a less-than-significant level (e.g., Impact AQUA-1, Impact AQUA-19, and Impact AQUA-35 

37).  36 

3B.2.8 Develop and Implement a Barge Operations Plan 37 

To address the following potential impacts on aquatic habitat and species from barge and tugboat 38 

operations associated with CM1 construction, the Project proponents will ensure that a barge 39 

operations plan is developed and implemented for each project that requires the use of a barge. This 40 

commitment is related to AMM7, Barge Operations Plan, described in BDCP Appendix 3.C. This plan 41 

will be developed and submitted by the construction contractors per standard DWR contract 42 

specifications as part of the traffic plans required by those specifications (see Section 01570 of 43 
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standard DWR construction contracts11). The barge operations plan will be part of a comprehensive 1 

traffic control plan coordinated with the Coast Guard for large channels. The comprehensive traffic 2 

control plan will address traffic routes and machines used to deliver materials to and from the 3 

barges, and the following. 4 

 Bottom scour from propeller wash. 5 

 Bank erosion or loss of submerged or emergent vegetation from propeller wash and\or 6 

excessive wake. 7 

 Accidental material spillage. 8 

 Sediment and benthic (bottom-dwelling) community disturbance from accidental or intentional 9 

barge grounding or deployment of barge spuds (extendable shafts for temporarily maintaining 10 

barge position).  11 

 Hazardous materials spills (e.g. fuel, oil, hydraulic fluids). 12 

 Introduction of aquatic invasive species. 13 

The plan will be developed to limit barge-related effects on aquatic species. The plan will include 14 

provisions to minimize or reduce effects on aquatic species.  15 

The plan will serve as a guide to barge operations and to a Biological Monitor who will evaluate 16 

barge operations on a daily basis during construction with respect to stated performance measures. 17 

Project proponents will ensure that the barge plan will be implemented by barge operators and kept 18 

aboard all vessels operating at the project construction sites and barge landings.  19 

3B.2.8.1 Sensitive Resources 20 

This plan is intended to protect aquatic species and habitat in the vicinity of barge operations. The 21 

plan will be developed to avoid barge-related effects on aquatic species; if and when avoidance is 22 

not feasible, the plan will include provisions to minimize effects on aquatic species. The sensitive 23 

resources potentially affected by barge maneuvering and anchoring in affected areas are listed 24 

below. 25 

 Sediments that could cause turbidity or changes in bathymetry, if disturbed. 26 

 Bottom-dwelling (benthic) invertebrates that provide the prey base for a number of aquatic 27 

species. 28 

 Riparian vegetation that provides shade, cover, habitat structure, and organic nutrients to the 29 

aquatic environment.  30 

 Submerged aquatic vegetation that provides habitat structure and primary (plant) production.  31 

 Transport and introduction of invasive aquatic species (plants, fish and animals). 32 

                                                             
11 In 2002 DWR developed standard specifications for contractors to follow when constructing projects. These 
specifications are designed to protect environmental resources, including air quality, at the project site. The 
contractor must meet all State and federal environmental statutes, rules, regulations, and policies enacted to 
protect the environmental resources and ensure that any significant environmental impacts of projects are 
identified and adequately mitigated. As part of this mitigation, contractors must develop and submit detailed plans 
including, but not limited to, an Air Quality Control Plan, Traffic and Noise Abatement Plan, and a Fire Prevention 
and Control Plan. 
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3B.2.8.2 Responsibilities 1 

Construction contractors operating barges in the process of constructing the project’s water 2 

conveyance facilities will be responsible for the following.  3 

 Operating vessels safely and following this plan and other reasonable measures to minimize 4 

adverse effects on aquatic resources of the Delta.  5 

 Reading, understanding, and following the barge operations plan. 6 

 Reporting to the Project Biological Monitor any vessel grounding or other deviations from this 7 

plan that could have resulted in the disturbance of bottom sediments, damage to river banks, or 8 

loss of submerged, emergent, or riparian vegetation. 9 

 Immediate reporting of material fuel or oil spills to the CDFW Office of Spill Prevention and 10 

Response (OSPR), the Project Biological Monitor, and DWR.  11 

 Implementing all other relevant plans, including the Hazardous Materials Management Plans; 12 

SWPPPs; and the Spill Prevention, Containment, and Countermeasures Plans. 13 

The Biological Monitor will be responsible for the following. 14 

 Observing a sample of barge operation activities including loading and unloading at least one 15 

barge at each of the barge loading and unloading facilities. 16 

 Same-day reporting to DWR of any observed problems with barge operations.  17 

 Monitoring during construction will include observation of barge landing, loading, unloading, 18 

and departure of one or more barges at each active barge landing site; the condition of both 19 

river banks at each landing site, and visual inspection for invasive aquatic species on in-water 20 

equipment such as barges and small work boats. Annual reporting to DWR a summary of 21 

monitoring observations over the course of each construction year, including an evaluation of 22 

the plan performance measures. The annual report will also include a description of, and 23 

representative photographs and/or videos of, conditions of river banks and vegetation. 24 

 The success of this plan in protecting aquatic resources will be assessed by a qualified biologist. 25 

The Biological Monitor will visit each intake and barge landing site to determine the extent of 26 

emergent and riparian vegetation, bank conditions, and general site conditions during the 27 

growing season prior to initiation of construction and then annually during construction and 28 

upon completion of construction.  29 

3B.2.8.3 Barge Avoidance and Minimization Measures 30 

The following measures will be implemented to ensure that the goal of minimizing impacts on 31 

aquatic resources from tugboat and barge operations will be achieved.  32 

If deviations from these procedures are required to maintain the safety of vessels and crew, the 33 

Biological Monitor will be informed of the circumstances.  If there appear to be impacts on water 34 

quality, habitats, fish, or wildlife, such impacts will be brought to the attention of DWR to ascertain 35 

and implement appropriate remedial measures as required. 36 



 Environmental Commitments, AMMs, and CMs 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3B-32 
2015 

ICF 00139.14 

 

3B.2.8.3.1 Environmental Training 1 

Project proponents will ensure that tugboat pilots will implement this plan and to keep a copy of the 2 

plan aboard and accessible while working at these sites. Project proponents will ensure that all 3 

tugboat crew members responsible for piloting a vessel at either the intake or barge landing sites 4 

will read and agree to comply fully with this plan.  5 

3B.2.8.3.2 Dock Approach and Departure Protocol 6 

Project proponents will develop and implement a protocol for dock approach and departure to 7 

ensure the following. 8 

 Vessel operators will comply with all federal and state navigation regulations that apply to the 9 

Sacramento Delta. 10 

 All vessels will approach and depart from the intake and barge landing sites at dead slow to 11 

reduce vessel wake and propeller wash at the sites frequented by tug and barge traffic.  12 

 To minimize bottom disturbance, anchors and barge spuds will be used to secure vessels only 13 

when it is not possible to tie up.  14 

 Barge anchoring will be pre-planned to avoid sensitive resources: sediment issues, benthic 15 

invertebrates, riparian vegetation and submerged aquatic vegetation. Anchors will be lowered 16 

into place and not be allowed to drag across the channel bed.  17 

 Vessel operators will limit vessel speed as necessary to maintain wakes of less than 2 feet (66 18 

cm) at shore.  19 

 Vessel operators will avoid pushing stationary vessels up against the cofferdam, dock or other 20 

structures for extended periods since this could result in excessive directed propeller wash 21 

impinging on a single location. Barges will be tied up whenever possible to avoid the need to 22 

maintain stationary position by tugboat or by the use of barge spuds. 23 

 Barges will not be anchored where they will ground during low tides.  24 

 All tugboats will comply with U.S. Coast Guard regulations related to the prevention, notification, 25 

and cleanup of hazardous materials spills. 26 

 All vessels will keep an oil spill containment kit and spill prevention and response plan on-27 

board.  28 

 In the event of a fuel spill, it will be reported immediately to the CDFW Office of Spills 29 

Prevention and Response: 800-852-7550 or 800-OILS-911 (800-645-7911).  30 

 When transporting loose materials (e.g., sand, aggregate), barges will use deck walls or take 31 

other containment measures to prevent loose materials from blowing or washing off of the deck.  32 

3B.2.8.4 Performance Measures 33 

Performance or effectiveness of the measures implemented under the barge operations plan will be 34 

assessed based on the results of the biological monitoring reports. The assessment will evaluate 35 

observations for the following indicators of impacts. 36 

 Emergent vegetation loss. The extent of emergent vegetation and the dominant species in such 37 

vegetation will be determined and mapped by GPS at and across the channel from each of the 38 
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intake and barge landing sites during the growing seasons prior to, during, and upon completion 1 

of construction. The extent will be mapped as linear coverage along the landing and opposite 2 

banks. In the event that the linear extent of emergent vegetation is found to have decreased by 3 

20% or more following construction (or as otherwise conditioned by applicable Department of 4 

Fish and Wildlife streambed alteration agreements), the position and nature of the change will 5 

be evaluated for the probability that the loss was due to barge grounding, propeller wash, or 6 

other effects related to barge operations. Adequate performance will be achieved if the linear 7 

extent of riparian and emergent vegetation following construction is at least 80% of the 8 

preconstruction extent (or as otherwise conditioned by applicable permits).  9 

 Bank erosion and riparian vegetation loss. The linear extent of bank erosion will be mapped 10 

by GPS at each of the intake and barge landing sites prior to, during, and upon completion of 11 

construction. Photos and written descriptions will be recorded for each area of eroded bank to 12 

describe the extent of the erosion. In the event that the linear extent of eroded bank is found to 13 

have increased by 20% or more following construction, the position and nature of the change 14 

will be evaluated for the probability (low, moderate, or high) that the erosion was due to barge 15 

grounding, propeller wash, or other effects related to barge operations.  Pre- and post-16 

construction photographs will be compared to determine if riparian vegetation was also lost as a 17 

result of the erosion. If barge operations were concluded to have eroded 20% or more of a bank, 18 

project proponents would hire a qualified restoration specialist to restore the bank. 19 

 Cargo containment. The biological monitor will note the use of deck walls or other appropriate 20 

containment measures during loading and unloading of sand, aggregate or other materials from 21 

a barge at each landing site. Adequate performance will be achieved if appropriate measures are 22 

in use during each observed loading and unloading. In the event that an accidental spill occurs in 23 

spite of appropriate containment, the barge crew will describe the type, amount, and location of 24 

the spill to the biological monitor. The biological monitor will make observations at the site of 25 

the material spill and evaluate the potential impacts of the spill on biological resources for 26 

evaluation of whether mitigation is required, and for inclusion in the annual monitoring report. 27 

A harmful quantity is any quantity of discharged material that violates state water quality 28 

standards. Any such impacts will be brought to the attention of the applicable resource agency 29 

in order to ascertain and implement appropriate remedial measures. 30 

 Fuels spill prevention. Vessels operating in accordance with the Spill Prevention, Containment, 31 

and Countermeasures Plan (a component of the Hazardous Materials Management Plan, refer to 32 

Section 3B.5.7 below), and all applicable federal, State, and local safety and environmental laws 33 

and policies governing commercial tugboat and barge operations, will be considered to be 34 

performing adequately with regard to fuel spill prevention.  35 

 Barge grounding. Because barge grounding has the potential to disturb bottom sediments and 36 

benthic organisms, as well as creating a temporary obstacle to fish passage, barges are not to be 37 

grounded or anchored where falling tides are reasonably expected to cause grounding during 38 

low tide. Performance will be considered adequate if no cases of vessel grounding occur. 39 

Explanation of effectiveness: Development and implementation of a barge operations plan for 40 

applicable project locations would help reduce the severity of construction-related impacts on 41 

covered fish species and their habitat, water quality impacts due to inadvertent release of hazardous 42 

materials, as well impacts on recreational fishing opportunities. These impacts would be minimized 43 

primarily through the following measures, as described above: training of tugboat operators; 44 

limiting vessel speed to minimize the effects of wake impinging on unarmored or vegetated banks 45 
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and the potential for vessel wake to strand small fish; limiting the direction and\or velocity of 1 

propeller wash to minimize bottom scour and loss of aquatic vegetation; and adhering to all relevant 2 

environmental guidelines, regulations and associated environmental commitments (including 3 

HMMPs, SWPPPs, and SPCCPs). However, this environmental commitment alone would not be 4 

sufficient to ensure less-than-significant impacts on aquatic and associated recreational resources.  5 

In addition to other environmental commitments intended to minimize impacts on water quality, 6 

certain impacts for which a barge operations plan would be relied upon, such as Impact REC-4 (long-7 

term reduction of recreational fishing opportunities as a result of construction the water 8 

conveyance facilities), would still require mitigation measures to reduce a significant impact to less 9 

than significant (e.g., Impact REC-2, and Impacts AQUA-1a and AQUA-1b). 10 

3B.2.9 Construction Equipment Exhaust Reduction Plan 11 

Prior to construction, Project proponents will develop a construction equipment exhaust reduction 12 

plan to reduce criteria air pollutants from construction equipment. The reduction plan will be 13 

provided to the appropriate Plan Area air districts for review prior to construction. Control 14 

technology that achieves equivalent or greater reductions than those identified below may be 15 

specified as new emissions reduction technologies become available and cost-effective. 16 

3B.2.9.1 Off-Road Heavy-Duty Engines  17 

The reduction plan will require that equipment used to construct project facilities achieve fleet-wide 18 

average criteria pollutant emissions rates for equipment greater than 50 horsepower that are 19 

equivalent to the use of a model year 2013 fleet.  Prior to construction start for each major project 20 

feature, Project proponents will ensure model year 2013 emissions rates are achieved by developing 21 

a-specific construction equipment exhaust reduction plan.  Contractors may utilize a combination of 22 

newer engines, aftermarket controls, and retrofits to achieve the fleet-wide average performance 23 

standard. Potential strategies for achieving this fleet-wide average may include the following:   24 

 Electrification of equipment  25 

 Use of diesel particulate filters on non-electrified equipment. 26 

 Use of compressed natural gas (CNG). 27 

 Use of Tier 4 engines.   28 

The Project proponents will quantitatively demonstrate, through equipment-specific modeling, that 29 

fleet-wide average achieve criteria pollutant emissions rates for equipment greater than 50 30 

horsepower that are equivalent to the use of a model year 2013 fleet have been achieved by the 31 

selected equipment and aftermarket controls.  As noted in Appendix 22A, Air Quality Analysis 32 

Methodology (see Appendix A to RDEIR/SDEIS), the Air Quality analysis and Health Risk Assessment 33 

have been performed based on model year 2013 emission factors obtained from the Sacramento 34 

Metropolitan Air Quality Management District’s (SMAQMD) Construction Mitigation Calculator.  The 35 

2013 model year emission factors for each equipment piece are built from the zero-hour emissions 36 

rates, annual deterioration rates, and assumptions about engine operating hours. 37 

In addition to the model year 2013 performance standard, the following best management practices 38 

will be incorporated into the reduction plan.  39 
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 Minimize idling time either by shutting equipment off when not in use or limiting the time of 1 

idling to 3 minutes (5 minutes required by 13 CCR 2449[d][3], 2485). Provide clear signage that 2 

posts this requirement for workers at the entrances to the site. 3 

 Maintain all construction equipment in proper working condition according to manufacturer’s 4 

specifications. The equipment must be checked by an ASE- certified mechanic and determined to 5 

be running in proper condition before it is placed in operation. 6 

 Ensure that emissions from all off-road diesel-powered equipment used on the project site do 7 

not exceed 40% opacity for more than 3 minutes in any 1 hour. Any equipment found to exceed 8 

40% opacity (or Ringelmann 2.012) will be repaired immediately. Non-compliant equipment will 9 

be documented and a summary provided annually  to the lead agency and air district with 10 

jurisdiction over the construction site. A visual inspection of all in-operation equipment will be 11 

made at least weekly by the contractor and witnessed monthly or more frequently by the 12 

proponent agency(ies), and a periodic summary of the visual survey results will be submitted by 13 

the contractor throughout the duration of the proposed project, except that the summary will 14 

not be required for any 30-day period in which no construction activity occurs. The summary 15 

will include the quantity and type of vehicles inspected, as well as the dates of each survey. The 16 

air districts or other officials may conduct periodic site inspections to determine compliance. 17 

Nothing in this measure will supersede other air district or state rules or regulations. 18 

Explanation of effectiveness: These BMPs are proven, standard measures that minimize the 19 

generation of criteria air pollutants and GHG emission from construction equipment. Accordingly, 20 

implementation of the construction equipment exhaust plan would help reduce the severity of 21 

potential public health and climate change impacts from these project-related emissions. However, 22 

as discussed in Chapter 22, Air Quality and Greenhouse Gases (see Appendix A of this RDEIR/SDEIS), 23 

implementation of these BMPs alone would not be sufficient to reduce significant impacts to a less-24 

than-significant level. For these impacts (e.g., Impacts AQ-1, AQ-2, AQ-3, AQ-9, and AQ-16) 25 

mitigation measures would be implemented to further minimize the severity of the impacts. Even 26 

then, the impacts for some alternatives would be significant and unavoidable (See Table ES-9, and 27 

Chapter 22 in the Draft EIR/EIS, and Sections4.3.18, 4.4.18, 4.5.18 of this RDEIR/SDEIS for details). 28 

3B.2.9.2 Marine Vessels  29 

Prior to construction start for each major project feature, Project proponents will ensure that all 30 

marine vessels used to construct project facilities utilize EPA certified Tier 3 or newer engines. As 31 

noted in Appendix 22A, Air Quality Analysis Methodology, the air quality analysis and HRA have been 32 

performed based on model year 2010 emission factors (Tier 3 compliance for new engines) 33 

obtained from the ARB (2012b).  34 

3B.2.9.3 Heavy Duty Haul Trucks  35 

Prior to construction start for each major project feature Project proponents will ensure that all on-36 

road heavy-duty diesel trucks with a gross vehicle weight rating of 19,500 pounds or greater used to 37 

construct project facilities comply with EPA 2007 on-road emission standards for PM10 and NOX 38 

(0.01 g/bhp-hr and 0.20 g/bhp-hr, respectively). These PM10 and NOX standards were phased in 39 

through the 2007 and 2010 model years on a percent of sales basis (50% of sales in 2007 to 2009 40 

and 100% of sales in 2010). As noted in Appendix 22A, Air Quality Analysis Methodology, the Air 41 

                                                             
12 Based on the Ringelmann scale, which measures the density of smoke in the air. 
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Quality analysis and Health Risk Assessment have been performed based on model year 2010 1 

emission factors obtained from the ARB’s EMFAC2014 model.  2 

3B.2.9.4 Locomotives  3 

Prior to construction start for each major project feature Project proponents will ensure that all 4 

diesel tunneling locomotives used to construct project facilities utilize EPA certified Tier 4 or newer 5 

engines.  6 

Explanation of effectiveness: 7 

This environmental commitment will reduce criteria air pollutants from construction equipment by 8 

including performance standards for newer and cleaner off-road equipment, marine vessels, and 9 

haul trucks, and requiring all tunneling locomotives to utilize Tier 4 engines. However, some 10 

impacts related to generation of criteria pollutants, such as PM10, ROG and NOX emissions, would 11 

still exceed air quality district thresholds and would remain significant and unavoidable. This 12 

environmental commitment would also lessen effects related to alteration in existing visual quality 13 

or character during construction of conveyance facilities, as described in Impact AES-1 of Chapter 14 

17, Aesthetic and Visual Resources. Earthmoving activities and associated heavy equipment and 15 

vehicles would be readily visible throughout operation of these sites and have the potential to create 16 

dust clouds that would attract attention from visual receptors and reduce the availability of short-17 

range views. This commitment would reduce emissions of construction-related criteria pollutants, 18 

including basic and enhanced fugitive dust control measures and measures for entrained road dust 19 

to help reduce the creation of dust clouds that would negatively affect short-range views.  However, 20 

this environmental commitment, along with mitigation measures, would still not reduce impacts 21 

fully, and impacts related to visual quality or character would remain significant and unavoidable. 22 

3B.2.10 DWR Construction Best Management Practices to 23 

Reduce GHG Emissions  24 

Project proponents will implement the following applicable GHG reduction measures, which are 25 

outlined in DWR’s Climate Action Plan. 26 

3B.2.10.1 Preconstruction and Final Design BMPs  27 

Preconstruction and Final Design BMPs are designed to ensure that individual projects are 28 

evaluated and their unique characteristics taken into consideration when determining if specific 29 

equipment, procedures, or material requirements are feasible and efficacious for reducing GHG 30 

emissions from the project.  31 

BMP 1. Evaluate project characteristics, including location, project work flow, site conditions, and 32 

equipment performance requirements, to determine whether specifications of the use of equipment 33 

with repowered engines, electric drive trains, or other high efficiency technologies are appropriate 34 

and feasible for the project or specific elements of the project. 35 

BMP 2. Evaluate the feasibility and efficacy of performing on-site material hauling with trucks 36 

equipped with on-road engines. 37 

BMP 3. Ensure that all economically feasible avenues have been explored for providing an electrical 38 

service drop to the construction site for temporary construction power. When generators must be 39 
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used, consider use of alternative fuels, such as propane or solar, to power generators to the 1 

maximum extent feasible, as specified in construction contracts. 2 

BMP 4. Evaluate the feasibility and efficacy of producing concrete on-site and specify that batch 3 

plants be set up on-site or as close to the site as possible.  4 

BMP 5. Evaluate the performance requirements for concrete used on the project and specify 5 

concrete mix designs that minimize GHG emissions from cement production and curing while 6 

preserving all required performance characteristics. 7 

BMP 6. Limit deliveries of materials and equipment to the site to off peak traffic congestion hours. 8 

(This BMP is applicable only for deliveries of materials and equipment to the geotechnical 9 

exploration sites and transported on public roadways). 10 

3B.2.10.2 Construction BMPs  11 

Construction BMPs apply to all construction and maintenance projects that DWR completes or for 12 

which DWR issues contracts. All projects are expected to implement all Construction BMPs unless a 13 

variance is granted by the Division of Engineering Chief, Division of Operation and Maintenance 14 

Chief, or Division of Flood Management Chief, as applicable, and the variance is approved by the 15 

DWR CEQA Climate Change Committee. Variances will be granted when specific project conditions 16 

or characteristics make implementation of the BMP infeasible and where omitting the BMP will not 17 

be detrimental to the project’s consistency with the Greenhouse Gas Reduction Plan (DWR’s Climate 18 

Action Plan). 19 

BMP 7. Minimize idling time by requiring that equipment be shut down after five minutes when not 20 

in use (as required by the State airborne toxics control measure [Title 13, Section 2485 of the 21 

California Code of Regulations]). Provide clear signage that posts this requirement for workers at 22 

the entrances to the site and provide a plan for the enforcement of this requirement. 23 

BMP 8. Maintain all construction equipment in proper working condition and perform all 24 

preventative maintenance. Required maintenance includes compliance with all manufacturer’s 25 

recommendations, proper upkeep and replacement of filters and mufflers, and maintenance of all 26 

engine and emissions systems in proper operating condition. Maintenance schedules shall be 27 

detailed in an Air Quality Control Plan prior to commencement of construction. 28 

BMP 9. Implement tire inflation program on jobsite to ensure that equipment tires are correctly 29 

inflated. Check tire inflation when equipment arrives onsite and every two weeks for equipment that 30 

remains onsite. Check vehicles used for hauling materials offsite weekly for correct tire inflation. 31 

Procedures for the tire inflation program shall be documented in an Air Quality Management Plan 32 

prior to commencement of construction.  33 

BMP 10. Develop a project specific ride share program to encourage carpools, shuttle vans, transit 34 

passes and/or secure bicycle parking for construction worker commutes. 35 

BMP 11. Reduce electricity use in temporary construction offices by using high efficiency lighting 36 

and requiring that heating and cooling units be Energy Star compliant. Require that all contractors 37 

implement procedures for turning off computers, lights, air conditioners, heaters, and other 38 

equipment each day at close of business. 39 
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BMP 12. For deliveries to project sites where the haul distance exceeds 100 miles and a heavy-duty 1 

class 7 or class 8 semi-truck or 53-foot or longer box type trailer is used for hauling, a SmartWay26 2 

certified truck will be used to the maximum extent feasible. 3 

BMP 13. Minimize the amount of cement in concrete by specifying higher levels of cementitious 4 

material alternatives, larger aggregate, longer final set times, or lower maximum strength where 5 

appropriate. 6 

BMP 14. Develop a project specific construction debris recycling and diversion program to achieve a 7 

documented 50% diversion of construction waste. 8 

BMP 15.  Evaluate the feasibility of restricting all material hauling on public roadways to off-peak 9 

traffic congestion hours.  During construction scheduling and execution minimize, to the extent 10 

possible, uses of public roadways that would increase traffic congestion. 11 

Explanation of effectiveness: These preconstruction and construction BMPs were developed to 12 

achieve GHG emissions reductions in accordance with meeting DWR’s GHG emissions reduction 13 

goals, which are detailed in the Climate Action Plan Phase I (California Department of Water 14 

Resources 2012). Implementation of these BMPs as part of the project would help minimize the 15 

generation of cumulative GHG emissions during construction of the proposed water conveyance 16 

facilities by minimizing fuel consumption by construction equipment and transportation of 17 

materials; reducing electricity consumption during construction; reducing the amount of landfill 18 

material; and reducing emissions from cement production. However, as described in Chapter 22, any 19 

substantial increase in construction-related GHG emissions above net zero (0) would result in a 20 

significant impact, which would necessitate mitigation to reduce the impact to less than significant 21 

(Mitigation Measure AQ 21: Develop and Implement a GHG Mitigation Program to Reduce 22 

Construction Related GHG Emissions to Net Zero [0]). 23 

3B.2.11 Develop and Implement Noise Abatement Plan 24 

DWR and contractors hired to construct any conveyance components of the project will implement a 25 

site-specific noise abatement plan to avoid or reduce potential construction-, maintenance-, and 26 

operation-related noise impacts. This commitment is related to AMM31, Noise Abatement, and 27 

AMM9, Underwater Sound Control and Abatement Plan, described in BDCP Appendix 3.C. As 28 

applicable, the following components will be included in the plan. 29 

3B.2.11.1 Construction and Maintenance Noise 30 

The contractor will employ best practices to reduce construction noise.   31 

 Contracts shall specify that on-site construction noise levels will conform to mitigation measure 32 

NOI-1a and 1b. Exceptions to this restriction may be permitted for back-up alarms, warning 33 

horns and devices, and other similar noise-generating activities. 34 

 Contracts shall specify that on-site construction noise levels during nighttime hours (10:00 p.m. 35 

to 7:00 a.m.) do not exceed relevant construction-related standards from local noise ordinances 36 

at the nearest residential receptor to the extent feasible.   37 

 Limit impact pile driving to daytime hours (7 a.m. to 7 p.m.). 38 

 In the event of complaints by affected residents due to on-site construction noise generated 39 

during nighttime hours, the contractor will monitor noise levels intermittently (between 10:00 40 



 Environmental Commitments, AMMs, and CMs 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3B-39 
2015 

ICF 00139.14 

 

p.m. and 7:00 a.m.) at the dwelling unit of the person lodging the complaint. In the event that 1 

measured construction noise during nighttime hours exceeds 50 dBA interior Lmax (70 dBA 2 

exterior Lmax) or 5 dB above ambient noise, whichever is greater, at the dwelling unit, the 3 

construction contractor will cease the construction activity causing the complaint in the area 4 

until sound-attenuating mitigation measures, such as temporary sound barriers, are 5 

implemented, such that nighttime construction noise at the dwelling unit is reduced to a level of 6 

50 dBA interior Lmax (70 dBA exterior Lmax) or 5 dB above ambient noise, whichever is greater. 7 

Where the above-described strategies are ineffective in reducing noise to the identified levels, 8 

exceptions to this commitment can be made for legally-mandated warning devices, such as back-9 

up alarms and warning horns. 10 

 Locate, store, and maintain portable and stationary equipment as far as feasible from nearby 11 

residents to ensure that such residents do not experience on-site construction noise at 12 

unacceptable levels. Where ambient noise levels are less than 60 dBA and it is determined that 13 

construction related noise  will cause noise levels to exceed 60 dBA, or where the ambient noise 14 

levels are greater than 60 dBA and it is determined that construction related noise will cause noise 15 

levels to exceed the ambient  level by 5 dBA, a temporary sound wall shall be constructed between 16 

the sensitive area and the construction related noise source. 17 

 To the extent feasible, route and schedule truck traffic in order to reduce construction noise 18 

impacts and traffic noise levels at noise-sensitive land uses (e.g., schools, libraries, and places of 19 

worship). 20 

 To the extent feasible (e.g., where required by haul permits), limit off-site trucking activities 21 

(e.g., deliveries, export of materials) to the hours of 7:00 a.m. to 10:00 p.m. to minimize noise 22 

impacts on nearby residences. 23 

 A vegetation screen or other type of screen will be installed or planted on the south side of Hood 24 

Franklin Road along the length of Stone Lake’s National Wildlife Refuge Property to reduce 25 

disturbance to Greater Sandhill Cranes and to visitors 26 

3B.2.11.2 Operation Noise 27 

Pump station buildings will be designed and constructed such that operation noise levels at nearby 28 

residential receptors do not exceed 50 Leq during daytime hours (7:00 a.m. to 10:00 p.m.) and 45 29 

dBA Leq during nighttime hours (10 p.m. to 7 a.m.). Acoustical measures such as terrain shielding, 30 

pump enclosures, and acoustical building treatments will be incorporated into the facility design in 31 

order to meet this performance standard. 32 

Explanation of effectiveness: Implementation of the proposed project and other conservation 33 

measures (CM2–CM21) would increase noise levels near construction and maintenance work areas 34 

and from operation of some permanent project facilities. In some locations, the increases in noise 35 

levels would exceed maximum daytime and nighttime noise thresholds and could adversely affect 36 

sensitive land uses including residents, schools, hospitals, or similar facilities, as well as recreational 37 

activities, such as fishing, waterfowl hunting, wildlife viewing, hiking, and environmental education 38 

opportunities. Nighttime construction (e.g., conveyance tunnel construction and RTM work areas) 39 

could affect residential areas and campgrounds. Pile-driving, drilling, and tunnel locomotives would 40 

result in increased vibration or groundborne noise levels that could also exceed relevant vibration 41 

thresholds and adversely affect nearby sensitive land uses or wildlife.   42 
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In addition, implementation of the action alternatives has the potential to result in changes to 1 

community character by increasing ambient noise levels that contribute to the rural quality of areas 2 

near the project. Under each alternative elevated noise levels could contribute to impacts on 3 

community cohesion by restricting mobility, reducing opportunities for maintaining face-to-face 4 

relationships or disrupting the functions of community organizations or community gathering 5 

places (e.g., schools, libraries, churches, chambers of commerce). In instances of more severe or 6 

long-term noise impacts, implementation of the project could contribute to localized abandonment 7 

of buildings.  8 

Finally, the effect of exposing noise-sensitive land uses to noise increases, including groundborne 9 

vibration, above relevant thresholds is considered adverse, and because the noise and vibration 10 

effects of CM1 as well as some components of CM2–CM21 would occur in areas with meaningfully 11 

greater minority and low-income populations in Sacramento and San Joaquin Counties (under 12 

Alternative 4), there would be a disproportionate effect on these populations.  13 

Elevated noise levels associated with construction of water conveyance facilities (CM1) would result 14 

in short-term and long-term impacts on water-dependent, water-enhanced, and land-based 15 

recreation sites, activities, and opportunities. Construction includes above-ground as well as 16 

underground tunneling and train/transport of workers and materials. Although the severity of the 17 

impact (noise level and duration of the construction) would vary depending on the project 18 

component under construction (e.g., intake structure, power transmission lines, access roads, 19 

borrow/spoil area, or other structures or type of work areas) and the proximity and type of 20 

recreational uses in the vicinity. Construction of CM2–CM21, although of lower intensity and shorter 21 

duration, also would have impacts from earthwork and site preparation for the restoration, 22 

enhancement, protection, and management of various natural community types resulting in 23 

increased noise levels that would affect nearby sensitive land uses or wildlife and related recreation. 24 

Maintenance of the water conveyance facilities and of the restoration areas and facilities would have 25 

similar, but shorter-term effects. 26 

Impacts include degradation of the recreation setting, disturbances to fish and wildlife that affect 27 

wildlife viewing, sport-fishing (on-bank and by boat), boating, waterfowl hunting, photography, 28 

environmental education, or other related recreational opportunities. This lower-quality 29 

recreational experience in areas throughout the project area, and especially the Delta region, could 30 

lead to a decline in visits to Delta recreational sites, reduced recreation-related spending and 31 

potentially cause adverse social and economic effects on local recreation-related businesses.  32 

Implementation of a Noise Abatement Plan, in combination with mitigation measures and AMMs, 33 

would reduce the severity of these impacts, although it would not reduce impacts to less-than-34 

significant levels at all locations. The Noise Abatement Plan would result in implementation of 35 

measures to ensure construction noise levels do not exceed applicable local noise ordinance 36 

standards for daytime and nighttime noise levels, to the extent practicable. The Noise Abatement 37 

Plan would also reduce impacts by limiting pile driving to daytime and evening hours (no nighttime 38 

pile driving) and by locating portable and stationary equipment as far as possible from residential 39 

areas. Construction contractors also would route and schedule truck traffic and limit off-site 40 

trucking (hauling) activities to reduce noise-related impacts on nearby land uses. In locations where 41 

residents complain of excessive nighttime noise levels, the Noise Abatement Plan would call for 42 

noise level monitoring and reduction to a level of 50 dBA Lmax or 5 dB above ambient noise, 43 

whichever is greater. These measures directly address the impact mechanisms described above, and 44 
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would reduce the severity of impacts caused by noise levels on noise-sensitive land uses and wildlife 1 

by reducing noise levels to those permitted by local ordinances or standards.  2 

This environmental commitment in combination with Mitigation Measures NOI-1a and NOI-1b 3 

would reduce the impacts of intake construction on noise-sensitive land uses to less-than-significant 4 

levels. However, for other water conveyance facility elements, because not all construction-related 5 

noise levels can be kept below the noise standards during all types of construction activities or in all 6 

locations (i.e., pile driving, back-up alarms, and warning horns and devices), the environmental 7 

commitment, even in combination with mitigation measures, would not fully reduce the level of 8 

impact on noise-sensitive land uses, including recreation-related opportunities, to less than 9 

significant.  10 

Similarly, although additional mitigation measures for vibration/groundborne noise, terrestrial 11 

biological resources, and aquatic resources, and AMMs are designed and would be implemented to 12 

minimize the impacts of elevated construction-related noise and groundborne vibration levels on 13 

sensitive land uses and wildlife, these impacts cannot be fully mitigated in all locations.   14 

The Noise Abatement Plan, in combination with Mitigation Measure NOI-3, would also ensure pump 15 

station facilities would be designed so that operational noise levels would not exceed local noise 16 

standards and impacts on nearby sensitive land uses would be reduced to less than significant. 17 

3B.2.12 Develop and Implement Hazardous Materials 18 

Management Plans 19 

The project proponents will ensure that each project contractor responsible for construction of a 20 

project facility or project will develop and implement a hazardous materials management plan 21 

(HMMP) before beginning construction. This commitment is related to AMM32, Hazardous Materials 22 

Management, described in BDCP Appendix 3.C. It is anticipated that multiple HMMPs will be 23 

prepared for the overall project construction activities, each taking into account site-specific 24 

conditions such as hazardous materials present on site and known historic site contamination. A 25 

database on known historic instances of contamination and results of any field inspections 26 

regarding the presence of hazardous chemicals will be maintained. The HMMPs will provide detailed 27 

information on the types of hazardous materials used or stored at all sites associated with the water 28 

conveyance facilities (e.g., intake pumping plants, maintenance facilities); phone numbers of 29 

applicable city, county, state, and federal emergency response agencies; primary, secondary, and 30 

final cleanup procedures; emergency-response procedures in case of a spill; and other applicable 31 

information. The plan will include appropriate practices to reduce the likelihood of a spill of toxic 32 

chemicals and other hazardous materials during construction and facilities operation and 33 

maintenance. A specific protocol for the proper handling and disposal of hazardous materials will be 34 

established before construction activities begin and will be implemented during project 35 

construction.  36 

The HMMP will include, but not be limited to, the following measures or practices. 37 

 Fuel, oil, and other petroleum products will be stored only at designated sites. 38 

 Hazardous materials containment containers will be clearly labeled with the identity of the 39 

hazardous materials contained therein, handling and safety instructions, and emergency contact 40 

information. 41 
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 Storage, use, or transfer of hazardous materials in or near wet or dry streams will be consistent 1 

with the Fish and Game Code (Section 5650) and/or with the permission of California 2 

Department of Fish Wildlife (CDFW). 3 

 Material Safety Data Sheets (MSDS) will be made readily available to the contractor’s employees 4 

and other personnel at the work site. 5 

 The accumulation and temporary storage of hazardous wastes will not exceed 90 days. 6 

 Soils contaminated by spills or cleaning wastes will be contained and removed to an approved 7 

disposal site by an appropriately-certified hazardous waste disposal contractor.  8 

 Hazardous waste generated at work sites, such as contaminated soil, will be segregated from 9 

other construction spoils and properly handled, hauled, and disposed of at an approved disposal 10 

facility by a licensed hazardous waste hauler in accordance with applicable law and regulations. 11 

The contractor will obtain permits required for such disposal.  12 

 Emergency spill containment and cleanup kits will be located at the work site. The contents of 13 

the kit will be appropriate to the type and quantities of chemical or goods stored at the work 14 

site. 15 

Explanation of effectiveness: Implementation of multiple, site-specific HMMPs during construction 16 

and operation of the water conveyance facilities (CM1), the habitat restoration and enhancement 17 

measures (CM2-CM11), as well as the measures to reduce stressors (CM12-CM21), would avoid or 18 

minimize the potentially significant impacts on the public and environment related to hazardous 19 

materials spills and improper storage and use of hazardous materials. Incorporation of the 20 

aforementioned HMMP measures or practices, as well as others, into the proposed project would 21 

safeguard public health and the environment from accidental releases of hazardous chemicals, 22 

including potentially contaminated soil, and fuel and oil, through advanced planning for material use 23 

and management, employee training, and spill prevention, management, and cleanup.  Absent 24 

implementation of these basic BMPs and perhaps other more site-specific measures as part of the 25 

project, there would be a greater potential for improper storage, handling and use of hazardous 26 

materials, which could result in inadvertent releases of hazardous materials and associated adverse 27 

effects/significant impacts on the public and environment. Significant impacts on fish species, long-28 

term recreational fishing opportunities and associated direct and indirect changes in community 29 

character from hazardous spills would be minimized, as would the demand for emergency or fire 30 

services.  31 

3B.2.13 Develop and Implement Spill Prevention, 32 

Containment, and Countermeasure Plans  33 

It is anticipated that multiple Spill Prevention, Containment, and Countermeasure Plans (SPCCPs) 34 

will be prepared for project construction activities, each taking into account site-specific conditions. 35 

This commitment is related to AMM5, Spill Prevention, Containment, and Countermeasure Plan, 36 

described in BDCP Appendix 3.C. The SPCCPs will be developed in accordance with the regulatory 37 

requirements of Title 40 of the Code of Federal Regulations, Part 112 (40 CFR Part 112). 40 CFR Part 38 

112, or the Spill Prevention, Control, and Countermeasure Rule, includes requirements for oil spill 39 

prevention, preparedness, and response to prevent oil discharges to navigable waters and adjoining 40 

shorelines. The rule requires the preparation, amendment and implementation of SPCCPs for 41 

specific facilities. The SPCCPs will be developed and implemented to minimize effects from spills of 42 
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oil or oil-containing products13 during project construction and operation. The SPCCPs will include 1 

the following measures and practices. 2 

 All necessary personnel will be trained in emergency response and spill containment 3 

techniques, and will also be made aware of the pollution control laws, rules, and regulations 4 

applicable to their work. 5 

 Petroleum products will be stored in nonleaking containers at impervious storage sites from 6 

which an accidental spill cannot escape. 7 

 Absorbent pads, pillows, socks, booms, and other spill containment materials will be stored and 8 

maintained at the hazardous materials storage sites for use in the event of an accidental spill.  9 

 Contaminated absorbent pads, pillows, socks, booms, and other spill containment materials will 10 

be placed in nonleaking sealed containers until transport to an appropriate disposal facility. 11 

 When transferring oil or other hazardous materials from trucks to storage containers, absorbent 12 

pads, pillows, socks, booms or other spill containment material will be placed under the transfer 13 

area. 14 

 Refueling of construction equipment will occur only in designated areas that will be a minimum 15 

of 150 feet from surface waters and other sensitive habitats, such as wetlands. 16 

 Equipment used in direct contact with water will be inspected daily for oil, grease, and other 17 

petroleum products. All equipment must be cleaned of external petroleum products prior to 18 

beginning work where contact with water may occur to prevent the release of such products to 19 

surface waters.  20 

 Oil-absorbent booms will be used when equipment is used in or immediately adjacent to waters. 21 

 All reserve fuel supplies will be stored only within the confines of a designated staging area, to 22 

be located a minimum of 150 feet from surface waters and other sensitive habitats, such as 23 

wetlands. 24 

 Fuel transfers will take place a minimum of 150 feet from surface waters and other sensitive 25 

habitats, such as wetlands, and absorbent pads will be placed under the fuel transfer operation. 26 

 Staging areas will be designed to contain contaminants such as oil, grease, fuel, and other 27 

petroleum products so that should an accidental spill occur, they do not drain toward receiving 28 

waters or storm drain inlets. 29 

 All stationary equipment will be staged in appropriate staging areas and positioned over drip 30 

pans.  31 

 In the event of an accidental spill, personnel will identify and secure the source of the discharge 32 

and contain the discharge with sorbents, sandbags, or other material from spill kits and will 33 

contact appropriate regulatory authorities (e.g., National Response Center will be contacted if 34 

the spill threatens navigable waters of the United States or adjoining shorelines, as well as other 35 

appropriate response personnel). 36 

Methods of cleanup may include the following. 37 

                                                             
13 “Oil” includes a variety of petroleum and non-petroleum based substances including gasoline, diesel fuel, motor 
oil, hydraulic fluid, aviation fuel, oil-based paint, oil-based paint thinner, roofing tar, and petroleum-based solvents. 
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 Physical—Physical methods for the cleanup of dry chemicals include the use of brooms, shovels, 1 

sweepers, or plows. 2 

 Mechanical—Mechanical methods include, but may not be limited to, the use of vacuum cleaning 3 

systems and pumps. 4 

 Chemical—Cleanups of material can be achieved with the use of appropriate chemical agents 5 

such as sorbents, gels, and foams. 6 

Explanation of effectiveness: Implementation of multiple, site-specific SPCCPs during construction 7 

and operation of the water conveyance facilities, the habitat restoration and enhancement 8 

measures, as well as the conservation measures to reduce stressors, would reduce the severity of 9 

and/or avoid the potentially significant impacts on the public and environment related to spills of 10 

gasoline, diesel fuel, oil and other related substances. Absent implementation of these BMPs, there 11 

would be a greater potential for significant impacts on covered fish and terrestrial species, long-12 

term recreational fishing opportunities, and the demand for emergency or fire services. However, it 13 

is unlikely that implementation of SPCCP BMPs alone would ensure less-than-significant 14 

construction-related water quality impacts. Other environmental commitments (e.g., SWPPPs and 15 

hazardous materials management plans), would also be implemented to help reduce the severity of 16 

these impacts to a less-than-significant level.  Additionally, for some impacts where SWPPP BMPs 17 

would be relied upon, mitigation measures would still be necessary to reduce a significant impact to 18 

less than significant (e.g., Impact HAZ-1, Impact HAZ-6, and Impact REC-4). 19 

3B.2.14 Develop and Implement a Fire Prevention and 20 

Control Plan 21 

The project proponents will develop and implement a fire prevention and control plan in 22 

consultation with the appropriate fire suppression agencies to verify that the necessary fire 23 

prevention and response methods are included in the plan. The plan will include fire prevention and 24 

suppression measures, and will consider the policies and standards in the affected jurisdictions. 25 

At a minimum, the following components, as applicable, will be included in the plan. If a component 26 

is not applicable, DWR or its contractor will explain in the plan why that component or a portion 27 

thereof is not included in the plan. 28 

 If a fire should start, the appropriate fire protection agencies responsible will be contacted 29 

immediately. 30 

 Procedures and policies for controlling any fires that are on the work site, and other related fire 31 

prevention and control procedures developed in consultation with and fire protection agencies. 32 

 Procedures for regular maintenance of safeguards installed on heat-producing equipment to 33 

prevent the accidental ignition of combustible materials. 34 

 A list of all major potential fire hazards, proper handling and storage procedures for hazardous 35 

materials, potential ignition sources and their control, and the type of fire protection equipment 36 

necessary to control each potential major hazard. 37 

 Smoking will be allowed only in areas designated for smoking, and these areas will be cleared of 38 

vegetation, or in enclosed vehicles. Cigarette butts are to be disposed of in car ashtrays or other 39 

approved disposal containers and dumped daily in a proper receptacle off the work site. 40 
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 The contractor will be responsible for maintaining appropriate fire suppression equipment at 1 

the work site including a water truck or fire truck with a water tank of at least 3,000 gallon 2 

capacity. Fire extinguishers, shovels and other firefighting equipment will be available at work 3 

sites and on appropriate construction equipment. The contractor will be required to ensure that 4 

each construction vehicle on the work site will be equipped with a minimum 20 pound (or two 5 

10 pound) fire extinguisher(s). 6 

 At the work site, a sealed fire toolbox will be located at a point accessible in the event of fire. 7 

This fire toolbox will contain: one back-pack pump-type extinguisher filled with water, two axes, 8 

two McLeod fire tools, and shovels so that employees at the work site can be equipped to fight 9 

fire. 10 

 Gasoline-powered construction equipment with catalytic converters will be equipped with 11 

shielding or other acceptable fire prevention features. Internal combustion engines will be 12 

equipped with spark arrestors. 13 

 Welding sites will include fire prevention provisions. 14 

 The contractor will maintain contact with local firefighting agencies throughout the fire season 15 

for updates on fire conditions, and such fire conditions will be communicated daily to the on-site 16 

employees of the contractor and subcontractors daily. 17 

In addition to the plan, fire protection will conform to the State Fire Marshal requirements, and will 18 

be in full compliance with Cal/OSHA standards for fire safety and prevention. Road designs will be 19 

developed in consultation with the State Fire Marshal. Any fire hydrants will be located as deemed 20 

acceptable by the State Fire Marshal and are to meet State government standards. Fire protection 21 

using water will be provided by a potable water system either from the nearest municipal clean 22 

water conveyance system or from a self-contained filtration and treatment system that takes water 23 

from an adjacent waterway or a site well or tank.  24 

Explanation of effectiveness: Construction, operation, and maintenance of the water conveyance 25 

facilities and several other conservation measures would involve the use of equipment and ignitable 26 

materials, and would involve activities that could potentially start fires. Were fires to occur, 27 

particularly substantial fires, they could create an additional demand for fire protection service, and 28 

emergency medical services, result in changes to community character, and increase the risk of 29 

personal injury, death, and substantial loss of property, any one of which would be considered a 30 

significant impact. Implementation of these fire prevention and control measures would reduce the 31 

potential for these impacts to occur as well as reduce the severity, and therefore significance, of fire-32 

related impacts to a less-than significant level. 33 

3B.2.15 Prepare and Implement Mosquito Management 34 

Plans 35 

During Construction 36 

To aid in mosquito management and control during construction of the intakes, the project 37 

proponents will consult with appropriate Mosquito and Vector Control Districts (MVCDs). 38 

Consultation will occur with the following MVCDs: San Joaquin County Mosquito and Vector Control 39 

District and Sacramento-Yolo Mosquito and Vector Control District. This commitment is related to 40 

AMM33, Mosquito Management, described in BDCP Appendix 3.C. Consultation will occur before the 41 
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sedimentation basins, solids lagoons, modified Clifton Court Forebay, and the intermediate forebay 1 

inundation area become operational. Once these components are operational, the project 2 

proponents will consult again with the MVCDs to determine if mosquito populations are beyond 3 

thresholds as defined in Mosquito Management Plan. The project proponents will then use mosquito 4 

control techniques as applicable. Activities will be the responsibility of the project proponents, in 5 

coordination with applicable MVCDs, and will include, but not be limited to:  6 

 Monitoring for mosquito vector species and population abundance during the high mosquito 7 

season (June through September). 8 

 Introducing biological controls, such as mosquito fish, to sedimentation basins, solids lagoons, 9 

modified Clifton Court Forebay, and the intermediate forebay inundation area, if mosquitoes are 10 

present. 11 

 Introducing physical controls (e.g., discharging dewatered water more frequently or increasing 12 

circulation) to sedimentation basins, solids lagoons, modified Clifton Court Forebay, and the 13 

intermediate forebay inundation area if mosquitoes are present. 14 

During Restoration 15 

To aid in vector management and control, the construction contractors, with project proponents’ 16 

approval, will be required to develop mosquito management plans and consult with appropriate 17 

MVCDs with respect to restoration and conservation activities within the Restoration Opportunity 18 

Areas (ROAs). Consultation will occur with the following MVCDs: Alameda County Vector Control 19 

Services District, Contra Costa Mosquito and Vector Control District, Sacramento-Yolo Mosquito and 20 

Vector Control District, San Joaquin County Mosquito and Vector Control District, and Solano County 21 

Mosquito Abatement District. Consultation will include, but may not be limited to, review of the 22 

mosquito management plans and BMPs to be implemented at the restoration sites and review of 23 

proposed mosquito monitoring efforts at restoration sites and assistance with monitoring efforts 24 

where feasible. In addition, the project proponents will consult with the applicable MVCD during all 25 

phases of restoration and conservation, including design, implementation, and operations. The 26 

Central Valley Joint Venture’s Technical guide to Best Management Practices for Mosquito Control in 27 

Managed Wetlands (Kwasny et al. 2004) and the California Department of Public Health’s Best 28 

Management Practices for Mosquito Control in California (California Department of Public Health 29 

2012), and other guidelines will be used to help design appropriate restoration and conservation 30 

features to the extent feasible, consistent with the biological goals and objectives of the proposed 31 

project. The mosquito management plans will address wetland design considerations, water 32 

management practices, vegetation management, biological controls, and wetland maintenance. 33 

BMPs included in the mosquito management plans will include (as applicable), but may not be 34 

limited to: 35 

 Delayed or phased fall flooding—phased flooding involves flooding habitat throughout the fall 36 

and winter in proportion to wildlife need and takes into consideration other wetland habitat 37 

that may be available in surrounding areas. 38 

 Rapid fall flooding. 39 

 Maintain stable water levels. 40 

 Circulate water. 41 

 Use deep initial flooding. 42 
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 Subsurface irrigate. 1 

 Utilize water sources with mosquito predators for flooding. 2 

 Drain irrigation water into ditches or other water bodies with abundant mosquito predators. 3 

 Employ vegetation management practices to reduce mosquito production in managed wetlands 4 

(e.g., mowing, burning, discing of vegetation that serves as mosquito breeding substrate). 5 

 Design wetlands and operations to be inhospitable to mosquitoes. 6 

 Implement monitoring and sampling programs to detect early signs of mosquito population 7 

problems. 8 

 Use biological agents such as mosquito fish to limit larval mosquito populations. 9 

 Use larvicides and adulticides, as necessary. If larvicides and adulticides are used, the effects of 10 

these chemicals would need to be evaluated and a monitoring program established  and 11 

reviewed by fish and wildlife agencies to evaluate effects, if any, application would have on 12 

macroinvertebrates and associated covered fish and wildlife species. 13 

Explanation of effectiveness: Construction and operation of the water conveyance facilities and 14 

restoration and enhancement of aquatic habitat (CM2-CM7, CM10 and CM11) would increase 15 

surface water in the Plan Area and potentially provide suitable mosquito breeding habitat, which 16 

would increase the public’s risk of exposure to vector-borne diseases, which would be a significant 17 

impact. These BMPs can effectively reduce mosquito populations through source reduction, habitat 18 

modification, and biological and chemical control (California Department of Public Health 2012). 19 

Implementation of these BMPs will reduce the risk of increasing vector-borne diseases in the Plan 20 

Area and would therefore reduce this impact to a less-than-significant level.  21 

3B.2.16 Conduct Environmental Training 22 

Prior to construction, the project proponents will inform field management and construction 23 

personnel of the need to avoid and protect sensitive resources. Training will be conducted during 24 

preconstruction meetings so that construction personnel are aware of their responsibilities and the 25 

importance of compliance. This commitment is related to AMM1, Worker Awareness Training, 26 

described in BDCP Appendix 3.C. This training will be provided by qualified resource specialists 27 

(e.g., certified biologists, and other specialists.) as specified by individual management plans and/or 28 

mitigation plans. 29 

Construction personnel will be educated on the types of sensitive resources located in the Plan Area 30 

and the measures required to avoid impacts on these resources. Materials covered in the training 31 

program will include environmental rules and regulations for the project construction activities and 32 

requirements for limiting activities to approved work areas, timing restrictions, and avoidance of 33 

sensitive resource areas. 34 

Training seminars will be held to educate construction supervisors and managers on the following: 35 

 The need for resource avoidance and protection. 36 

 Important timing windows for covered species (i.e. timing of covered fish 37 

migration/spawning/rearing, wildlife mating/nesting/fledging, plant flowering periods). 38 
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 Provide specific training related to the relevant AMMs that will be implemented during 1 

construction for the protection of covered fish, wildlife and plant species, depending upon work 2 

to be performed and location of the work (i.e., in-water, upland, wetland). 3 

 Brief discussions of covered species and natural communities of concern. 4 

 Boundaries of the work area. 5 

 Exclusion and construction fencing methods. 6 

 Roles and responsibilities. 7 

 What to do when covered fish, wildlife or plants are encountered (including dead, injured, 8 

stressed, or entrapped) in work areas. 9 

 Staking methods to protect resources. 10 

 Environmental commitments. 11 

 Emergency procedures. 12 

 Consequences of violations of the laws and regulations protecting resources.  13 

A fact sheet or other supporting materials containing this information will be prepared and will be 14 

distributed to construction supervisors and managers, along with a list of contacts (names, numbers, 15 

and affiliations), prior to initiating construction activities. A representative will be appointed by the 16 

project proponent to be the primary point of contact for any employee or contractor who might 17 

inadvertently take a covered species, and the representative’s name and telephone number 18 

provided to the agencies. 19 

If new construction personnel are added to the project, the contractor will ensure that the personnel 20 

receive the mandatory training and sign a sheet indicating their attendance and completion of the 21 

environmental training before starting work. The training sheets for new construction personnel 22 

will be provided to the agencies, if requested. 23 

Explanation of effectiveness: By ensuring that all construction personnel undergo pre-construction 24 

environmental training regarding environmental rules and regulations applicable to construction 25 

activities, requirements for limiting activities to approved work areas, timing restrictions, and 26 

avoidance of sensitive aquatic and terrestrial resource areas, the severity of impacts, and 27 

particularly direct impacts, on these resources could be avoided and minimized. However, this 28 

environmental commitment alone would not be sufficient to reduce all construction-related 29 

significant impacts on fish (and related recreational activities) and terrestrial biological resources 30 

given that there are multiple impact mechanisms responsible for these impacts, many of which 31 

would require not only the implementation of multiple environmental commitments but also the 32 

implementation of mitigation measures in order to reduce impacts to a less-than-significant level. 33 

3B.2.17 Fugitive Dust Control  34 

Project proponents will implement basic and enhanced control measures at all construction and 35 

staging areas to reduce construction-related fugitive dust. This commitment is related to AMM35, 36 

Fugitive Dust Control, described in BDCP Appendix 3.C. The following measures are based on the 37 

Sacramento Metropolitan Air Quality Management District’s (SMAQMD’s) CEQA guidelines, and are 38 

in conformance with the Bay Area Air Quality Management District (BAAQMD), San Joaquin Valley 39 
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Air Pollution Control District (SJVAPCD), and Yolo Solano Air Quality Management District 1 

(YSAQMD) fugitive dust control requirements.    2 

3B.2.17.1 Basic Fugitive Dust Control Measures  3 

Project proponents will ensure that the following measures will be implemented to control dust 4 

during construction activities.  5 

 Water will be applied to all exposed surfaces as reasonably necessary to prevent visible dust 6 

from leaving work areas. Frequency of watering will be increased during especially dry or windy 7 

periods or in areas with  high construction activity. Exposed surfaces include (but are not 8 

limited to) soil piles, graded areas, unpaved parking areas, staging areas, and access roads. If 9 

water or other dust control measures cannot be implemented to unpaved access roads, vehicle 10 

speeds will be limited to 15 miles per hour on such road segments. 11 

 Cover or maintain at least 2 feet of freeboard space on haul trucks transporting soil, sand, or 12 

other loose material on the site. Haul trucks transporting soil, sand, or other loose material that 13 

will be traveling along freeways or major roadways shall be covered. 14 

 Use wet power vacuum street sweepers to remove any visible trackout mud or dirt onto 15 

adjacent public roads at least once a day. Use of dry power sweeping is prohibited. 16 

 Disturbed areas should be promptly finished and/or protected and maintained in a manner to 17 

control fugitive dust.  Mulch, dust palliative, soil binders, or other reasonable mitigation 18 

measures will be used in inactive areas. 19 

3B.2.17.2 Enhanced Fugitive Dust Control Measures for Land Disturbance  20 

Project proponents will ensure that the following measures will be implemented to control dust 21 

during soil disturbance activities.  22 

 Water exposed soil with adequate frequency for continued moist soil. However, do not 23 

overwater to the extent that sediment flows off the site. 24 

 Suspend excavation, grading, and/or demolition activity when wind speeds exceed 20 mph. 25 

 Where appropriate, install wind breaks (e.g., plant trees, solid fencing) on windward side(s) of 26 

construction areas. 27 

 Plant vegetative ground cover (native grass/plant seed) in disturbed areas as soon as 28 

reasonable after construction is completed. Water appropriately until vegetation is established. 29 

3B.2.17.3 Measures for Entrained Road Dust 30 

Project proponents will ensure that the following measures will be implemented to control 31 

entrained road dust from unpaved roads, for example dust kicked up from unpaved roadway 32 

surfaces.   33 

 Install rattle plates, stabilized construction entrances/exits, wheel washers, or wash off all 34 

trucks, vehicles,  and equipment leaving the site. 35 

 Treat site accesses to a distance of 100 feet from the paved road with a 6 to 12-inch layer of 36 

wood chips, mulch, or gravel to reduce generation of road dust and track out onto public roads. 37 
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 Post a publicly visible sign with the telephone number and person to contact at the lead agency 1 

regarding dust complaints. This person will respond and take corrective action within 48 hours. 2 

The phone number of the District will also be visible to ensure compliance. 3 

3B.2.17.4 Measures for New Concrete Batching Plants 4 

Project proponents will ensure that the following measures will be implemented to control dust 5 

during concrete batching activities. 6 

 Apply water and/or chemical suppressants to reduce fugitive dust emissions from active storage 7 

piles and during aggregate and sand delivery, storage, and transfer. 8 

 Use a hood system vented to a fabric filter/baghouse to reduce fugitive dust emissions during 9 

cement delivery and hopper and central mix loading. 10 

Explanation of effectiveness: Implementation of basic and enhanced dust control measures, as well as 11 

measures for entrained road dust and concrete batching, would minimize or reduce the severity of 12 

air quality and visual impacts related to dust resulting from project land disturbing activities. Given 13 

the extent of earthmoving activities that would take place with implementation of the project, it is 14 

expected that a substantial amount of dust would be airborne. If C. immitis spores are present in this 15 

dust, sensitive receptors adjacent to construction areas could be at increased risk of inhaling these 16 

spores and developing Valley Fever, which would be a significant impact absent implementation of 17 

fugitive dust control. However, dust alone is not the only particulate matter that would cause 18 

potentially significant air quality effects (see Chapter 22), and therefore implementation of other 19 

environmental commitments (e.g., Construction Equipment Exhaust Reduction Plan), and in some 20 

cases, mitigation measures (e.g., Mitigation Measure AQ-1a and AQ-1b) would be required to reduce 21 

the severity of the impact (e.g., Impact AQ-1 and Impact AQ-2) to a less-than-significant level. 22 

Similarly, dust would not be the only factor contributing to the potential substantial alteration in 23 

existing visual quality or character during construction activities. Other effects such as vegetation 24 

removal, changes to topography through grading, and the addition of large-scale industrial 25 

structures (intakes and related facilities, would contribute to this impact. Accordingly, mitigation 26 

measures would be required to reduce this significant impact on visual resources to less than 27 

significant. 28 

3B.2.18 Disposal and Reuse of Spoils, Reusable Tunnel 29 

Material (RTM), and Dredged Material 30 

In the course of constructing or operating project facilities, substantial quantities of material are 31 

likely to be removed from their existing locations based upon their properties or the need for 32 

excavation of particular features. Spoils refer to excavated native soils and are associated with 33 

construction of pumping plant facilities and other water conveyance features. Reusable tunnel 34 

material (RTM) refers to the mixture of saturated soils and biodegradable soil conditioners or 35 

additives that will be generated by tunneling operations and are appropriate for reuse based upon 36 

chemical characterization and physical properties. Dredged material refers to sediment removed 37 

from the bottom of a body of water for the purposes of in-water construction, or water conveyance, 38 

operation (e.g. sediment collected at intake sites), or storage requirements. The quantities of these 39 

materials generated by construction or operation of project facilities would vary depending on the 40 

alternative selected for implementation. See further discussion in Chapter 3, Description of 41 

Alternatives, Section 3.6.1. These materials will require handling, storage, and disposal, as well as 42 
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chemical characterization, prior to any reuse. Temporary storage areas will be designated for these 1 

materials. However, to reduce the long-term effects on land use and potentially support 2 

implementation of other project elements, the project proponents will develop site-specific plans for 3 

the beneficial reuse of these materials, to the greatest extent feasible. This commitment is related to 4 

AMM6; Disposal and Reuse of Spoils, Reusable Tunnel Material (RTM), and Dredged Material; and 5 

AMM10; Restoration of Temporarily Affected Natural Communities; described in BDCP Appendix 6 

3.C. A flowchart outlining the process for disposal and reuse of these materials is shown in Figure 7 

3B-1. 8 

3B.2.18.1 Material Storage Site Determination 9 

Material refers to Spoils, RTM, sediment, and dredged material. These materials will be temporarily 10 

stored in designated storage areas. Sediment collected at intake sites will be stored at solids lagoons 11 

adjacent to sedimentation basins. Selection of designated storage areas will be based on, but not 12 

limited to, the following criteria. 13 

 Material may be placed in project-designated borrow areas. 14 

 Areas for material storage will be located and average of  no more than 10 miles from the 15 

construction feature 16 

 Areas for material storage will not be located within 100 feet of existing residential or 17 

commercial buildings. 18 

 Areas for material storage will not be located within 100 feet of a military facility. 19 

 Material will be located in areas where it will not interfere with existing roads, rail lines, or 20 

infrastructure. 21 

 Placement of material in sensitive natural communities and habitat areas, such as surface 22 

waters, wetlands, vernal pool complex, alkali seasonal wetland complex or grassland, native 23 

grasslands, riparian areas, or crane roost sites, will be avoided or minimized to the extent 24 

feasible, consistent with the biological goals and objectives of the project. If placement of 25 

material in vernal pool complex or alkali seasonal wetland complex cannot be avoided, material 26 

will not be placed within 250 feet of vernal pools or alkali seasonal wetlands (i.e., wetted acres 27 

will be avoided by at least 250 feet). 28 

 Landowner concerns and preferences will be considered in designating sites for material 29 

storage. DWR will consult directly with landowners to refine the storage area footprint to 30 

further minimize impacts to surrounding land uses, including agricultural operations. 31 

 Where feasible, dredged material will be stored on higher elevation land that is set back from 32 

surface water bodies a minimum of 150 feet. Upland disposal will help ensure that the material 33 

will not be in direct contact with surface water prior to its draining, characterization, and 34 

potential treatment. 35 

Additional considerations have been made for the storage of RTM. For example, the proposed 36 

locations of the storage areas for RTM have been designed to be close to where the material will be 37 

brought to the surface, as well as close to where reuse is expected to occur. In some cases, storage 38 

areas are located adjacent to barge landings to facilitate movement to other reuse locations in the 39 

Delta.  40 

The area required for material storage is flexible and will depend on several factors.  41 



 Environmental Commitments, AMMs, and CMs 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3B-52 
2015 

ICF 00139.14 

 

 The speed with which material is brought to the surface, stored, dried, tested, and moved to 1 

reuse locations will be important in determining the final size of storage areas. If material can be 2 

dried faster and moved offsite more quickly, less area will be needed at each location. 3 

 The depth to which the material is stacked. Material that is stored in deeper piles will require 4 

less area but may dry more slowly, extending the time that is needed.  5 

 The proportion of material at one storage area or another. There will be flexibility during 6 

construction to prioritize material storage in some areas as opposed to other areas, based on 7 

feasibility of reuse or minimization of impacts. 8 

To preserve this flexibility during construction, the analysis assumes a range of storage area 9 

footprints that could be needed across different alternatives (based on different assumptions for the 10 

depth of material storage). It is anticipated that less or substantially less of the maximum storage 11 

area footprint would actually be required during the construction period. The assumptions used for 12 

Alternative 4 represent the maximum storage area that would be needed, which was also evaluated 13 

for the BDCP Effects Analysis. To illustrate the potential for smaller RTM storage areas under this 14 

alternative, a range of acreages is provided in relevant impact discussions, accounting for the factors 15 

listed above.  16 

3B.2.18.2 Material Storage Site Preparation 17 

A portion of the temporary sites selected for storage of spoils, RTM, and dredged material will be set 18 

aside for topsoil storage. The topsoil will be saved for reapplication to disturbed areas post 19 

construction. Suitable vegetative material from work site clearing will be chipped, stockpiled, and 20 

spread over  disturbed soil areas for dust and erosion control purposes where feasible and 21 

appropriate and where such material does not contain seeds of nonnative species. Cleared areas will 22 

be grubbed as necessary to prepare the areas for grading or other construction activities. Rocks and 23 

other inorganic grubbed materials may be used to backfill borrow areas. The contractor will remove 24 

from the work site all debris, rubbish, and other materials not directed to be salvaged and dispose of 25 

them in an approved disposal site after obtaining all permits required.  26 

3B.2.18.3 Draining, Chemical Characterization, and Treatment  27 

RTM and associated decant liquid will undergo chemical characterization by the contractor(s) prior 28 

to reuse or discharge, respectively, to determine whether it will meet National Pollutant Discharge 29 

Elimination System (NPDES) and the Central Valley Regional Water Quality Control Board 30 

requirements. Should RTM decant liquid constituents exceed discharge limits, these tunneling 31 

byproducts will be treated to comply with NPDES permit requirements. Discharges from RTM 32 

draining operations will be conducted in such a way as to not cause erosion at the discharge point. If 33 

RTM liquid requires chemical treatment, chemical treatment will ensure that after treatment RTM 34 

liquid will be nontoxic to aquatic organisms.  35 

While additives used to facilitate tunneling will be nontoxic and biodegradable, it is possible that 36 

some quantity of RTM will be deemed unsuitable for reuse. In such instances, the material will be 37 

disposed of at a site approved for disposal of such material. In the case of RTM, such requirements 38 

are anticipated to apply to less than 1% of the total volume of excavated material (or, 270,000 cubic 39 

yards). 40 

Hazardous materials excavated during construction will be segregated from other construction 41 

spoils and properly handled and disposed in accordance with applicable federal, state, and local 42 
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regulations. Riverine or in-Delta sediment dredging and dredge material disposal activities may 1 

involve potential contaminant discharges not addressed through typical NPDES or SWRCB CGP 2 

processes. Construction of Dredge Material Disposal (DMD) sites will likely be subject to the SWRCB 3 

CGP (Order No. 2009-0009-DWQ). The following list of best management practices (BMPs) is based 4 

on information from the various regulatory programs that exist to manage dredging operations, and 5 

will be implemented during handling and disposal of any potentially hazardous dredged material. 6 

 The project proponents will ensure the preparation and implementation of a pre-dredge 7 

sampling and analysis plan (SAP) to be developed and submitted by the contractor(s) as part of 8 

the water plan required per standard DWR contract specifications Section 01570. Prior to 9 

initiating any dredging activity, the SAP will evaluate the presence of contaminants that may 10 

impact water quality from the following discharge routes.  11 

 In-stream discharges during dredging. 12 

 Direct exposure to contaminants in the material through ingestion, inhalation or dermal 13 

exposure. 14 

 Effluent (return flow) discharge from an upland disposal site. 15 

 Leachate from upland dredge material disposal that may affect groundwater or surface 16 

water. 17 

 Conduct dredging within the allowable in-water “work windows” established by USFWS, NMFS, 18 

and CDFW. 19 

 Conduct dredging activities in a manner that will not cause turbidity in the receiving water, as 20 

measured in surface waters 300 feet down-current from the construction site, to exceed the 21 

Basin Plan objectives beyond an approved averaging period by the Regional Water Quality 22 

Control Boards (RWQCB) and CDFW. Existing threshold limits in the Basin Plan for turbidity 23 

generation are as follows. 24 

 Where natural turbidity is between 0 and 5 NTUs, increases shall not exceed 1 NTU. 25 

 Where natural turbidity is between 5 and 50 NTUs, increases shall not exceed 20%. 26 

 Where natural turbidity is between 50 and 100 NTUs, increases shall not exceed 10 NTUs. 27 

 Where natural turbidity is greater than 100 NTUs, increases shall not exceed 10%. 28 

 If turbidity generated during dredging exceeds implementation requirements for compliance 29 

with the Basin Plan objectives, silt curtains will be utilized to control turbidity. Exceptions to 30 

turbidity limits set forth in the Basin Plan may be allowed for dredging operations; in this case, 31 

an allowable zone of dilution within which turbidity exceeds the limits will be defined and 32 

prescribed in a discharge permit.  33 

 The DMD sites will be designed to contain all of the dredged material and all systems and 34 

equipment associated with necessary return flows from the DMD site, including equipment to 35 

handle, settle, and/or treat the water prior to return to the receiving water. 36 

 The dredged material disposal site will be designed by a California-licensed professional 37 

engineer. 38 

 Two feet of freeboard above the 100-year flood event elevation will be maintained in all dredge 39 

material disposal site settling pond(s). 40 
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 Dredging equipment will be kept out of riparian areas and dredge spoil will be disposed of 1 

outside of riparian corridors. 2 

DMD sites will be constructed using appropriate BMPs (such as erosion and sediment control 3 

measures [see Develop and Implement Stormwater Pollution Prevention Plans for examples]) to 4 

prevent discharges of contaminated stormwater to surface waters or groundwater. Some of these 5 

BMPs may not be applicable to dredging activities that would occur as part of operation and 6 

maintenance of the sedimentation basins and solids lagoons at intake sites. 7 

3B.2.18.4 Material Reuse Plans 8 

Prior to construction, draining, and chemical characterization of spoil, RTM, and dredged material, 9 

the project proponents shall identify sites for reusing such materials to the greatest extent feasible, 10 

in connection with project construction activities, habitat restoration and protection activities, as 11 

well as potential beneficial uses associated with flood protection and management of groundwater 12 

levels within the Plan Area. The project proponents will undertake a thorough investigation to 13 

identify sites for the appropriate reuse of material, and, based on the properties of the material and 14 

in consultation with the project Implementation Office and other interested parties, the project 15 

proponents will identify the specific site for that material. Potential methods of reuse may include, 16 

but not be limited to, the following.  17 

 Fill material for construction of embankments or building pads.  18 

 Fill material for levee maintenance.  19 

 Fill material for habitat restoration projects.  20 

 Fill material for roadway projects. 21 

 Localized subsidence reversal.  22 

 Material for flood response.  23 

 Material to fill project -related borrow areas.  24 

 Other beneficial means of reuse.  25 

Material applied to reduce the localized effects of subsidence will be placed on lower elevation lands 26 

and lands adjacent to levees, in order to minimize effects on agricultural practices and improve 27 

levee stability. The material may be left in place and used as stockpile to assist in flood response. 28 

The feasibility of these approaches to reuse will depend upon the suitability of the material for each 29 

purpose based on testing of relevant properties. Site-specific factors such as local demand for 30 

materials and the ability to transport the materials would also be important considerations in 31 

assessing options for reuse. To the extent that the reuse of the materials for these purposes may lead 32 

to adverse environmental effects, such effects shall be addressed through site-specific 33 

environmental documents prepared under NEPA and CEQA, possibly including environmental 34 

documents for proposed habitat restoration projects where the materials can be used within such 35 

projects. 36 

The project proponents will consult relevant parties, such as landowners, reclamation districts, 37 

flood protection agencies, federal and state agencies with jurisdiction in the Delta, and counties, in 38 

developing such site-specific spoil, RTM, and dredged material reuse plans. Where project 39 

proponents determine that it is appropriate that materials be used to prepare land at elevations 40 

suitable for project -related restoration or protection of habitat, the project proponents will 41 
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coordinate with the project Implementation Office in developing site-specific plans for transporting 1 

and applying the materials to restoration work sites.  2 

Following removal of spoils, RTM, and dredged material from temporary storage sites, stockpiled 3 

topsoil at these areas will be reapplied, and disturbed areas will be returned, to the extent feasible, 4 

to preconstruction conditions, by carefully grading to re-establish surface conditions and elevations 5 

and reconstructing features such as irrigation and drainage facilities. Restoration of the RTM 6 

draining sites will be designed to prevent surface erosion and transport of sediment. Following 7 

these activities, the land will be suitable for returning to agricultural production, under the 8 

discretion of the landowner. Such areas may also be appropriate for the implementation of habitat 9 

restoration or protection in consideration of the proposed project’s biological goals and objectives. 10 

In some instances, it may be infeasible to transport and reuse spoil, RTM, or dredged materials for 11 

another use due to factors such as the distances and costs involved and/or any environmental 12 

effects associated with transport (e.g., unacceptable traffic concerns or levels of diesel emissions). In 13 

such instances, sites will be evaluated for the potential to reapply topsoil over the spoils, RTM, or 14 

dredged material and to continue or recommence agricultural activities. If, in consultation with 15 

landowners and any other interested parties, project proponents determine that continued use of 16 

the land for agricultural or habitat purposes will be infeasible, the potential for other productive 17 

uses of the land will be examined, including stockpile and staging areas for flood response or the 18 

potential for the site to host solar or wind power generation facilities (if deemed acceptable after 19 

any necessary environmental review). Such instances may require the acquisition of interests in the 20 

land and/or coordination with utilities or other entities; specific arrangements will be made on a 21 

case-by-case basis. 22 

Explanation of effectiveness: Construction and maintenance of the water conveyance facilities, as 23 

well as implementation of other conservation measures related to habitat restoration and 24 

enhancement, would result in the production of RTM, spoils, and dredged material at various 25 

locations in the Plan Area. Handling, storage and disposal of these materials has the potential to 26 

result in significant impacts on water quality, visual resources, recreation, land use, agricultural 27 

resources, public services, and terrestrial habitat.  28 

While RTM areas are considered permanent surface impacts for the purposes of impact analysis, it is 29 

anticipated that the RTM would be removed from these areas and reused, as appropriate, as bulking 30 

material for levee maintenance, as fill material for habitat restoration projects, or other beneficial 31 

means of reuse identified for the material. Implementation of this environmental commitment 32 

would provide for chemical characterization of RTM, which would ensure that the material will be 33 

disposed of at an appropriate disposal site or reused. Appropriate reuse of any spoils, dredged 34 

material, and RTM, as would be implemented through the material reuse plan(s), would reduce the 35 

need for long-term stockpiling/storage and would therefore reduce the severity of impacts to 36 

terrestrial habitat, land use, agriculture, public services, visual and recreation resources. Generally 37 

recognized BMPs for managing dredging operations and dredged materials would act as 38 

performance standards for minimizing water quality impacts, such as turbidity, that could adversely 39 

affect aquatic and recreation resources.  40 

Although implementation of this environmental commitment would potentially substantially reduce 41 

the severity of impacts from RTM, spoils and dredged materials on several resources, this 42 

environmental commitment alone would not be sufficient to reduce significant impacts to a less-43 

than-significant level. For example, turbidity effects related to construction of the water conveyance 44 
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facilities would also be reduced through implementation of other environmental commitments (e.g., 1 

erosion and sediment control plans and SWPPPs). In addition, for some impacts where this 2 

environmental commitment would be relied upon, mitigation measures would still be necessary to 3 

reduce a significant impact to less than significant. For example, to address potentially significant 4 

alteration in the existing visual quality or character (Impact AES-1 [in part due to spoil/borrow and 5 

RTM storage]), several mitigation measures would be implemented (e.g., AES-1a, AES-1b, AES-1d), 6 

including Mitigation Measure AES-1c, Develop and Implement a Spoil/Borrow and Reusable Tunnel 7 

Material Area Management Plan. 8 

Potential Environmental Effects of RTM Use 9 

It is anticipated that one or more of these disposal and reuse methods could be implemented on any 10 

individual spoil, RTM, or dredged material site. Depending on which combination of these 11 

approaches is selected, implementation of material reuse plans could create environmental impacts 12 

requiring site-specific analysis under CEQA and/or NEPA. Many of these activities would require 13 

trucks or barges to gather and haul materials from one section of the Plan Area to another. For 14 

instance, reuse of material in the implementation of tidal habitat associated with CM4 could require 15 

material to be transported to locations in the West Delta ROA (including Sherman and Twitchell 16 

Islands) or the Cosumnes/Mokelumne ROA (including Glannvale Tract and McCormack-Williamson 17 

Tract), among other areas. Locations for reuse in support of levee stability could include areas 18 

protected by nonproject levees or where levee problems have been reported in the past, including 19 

Staten Island, Bouldin Island, Empire Tract, Webb Tract, Bacon Island, or other places in the Delta. 20 

While reuse locations near to the spoil or RTM areas would be preferred, such activity would 21 

require use of local roadways, which could lead to short-term effects on traffic, noise levels, and air 22 

quality. Similarly, earthwork and grading activities to restore sites to preconstruction conditions 23 

and to apply the materials consistent with their reuse could create noise and effects on air quality 24 

during the implementation of reuse plans. 25 

If materials are applied for the purposes of flood protection, flood response, habitat restoration or 26 

subsidence reversal, it is possible that existing topsoil could be overcovered and that Important 27 

Farmland or farmland with habitat value for one or more covered species could be disturbed 28 

temporarily or converted from active agricultural uses. Additionally, materials placed near levees 29 

could affect drainage and/or irrigation infrastructure. If material is used for habitat restoration that 30 

would have otherwise been implemented as part of the project, reuse of materials could offset the 31 

need for fill materials from other sources. Such effects would be described in further detail in any 32 

individual site-specific environmental review documents for habitat restoration activities.  33 

Depending on the selected reuse strategies, however, implementation of spoil, RTM, and dredged 34 

material reuse plans could also result in beneficial effects associated with flood protection and 35 

response, habitat creation, and depth to groundwater in areas where the ground level is raised.  36 

3B.2.18.5 Disposal of RTM, Spoils, and Dredged Material  37 

A Sampling and Analysis Plan (SAP) will be developed for the disposal of RTM and Dredged 38 

Materials.  This SAP will be consistent with the U.S. Army Corps of Engineers (USACE) and U.S. 39 

Environmental Protection Agency (USEPA) Public Notice 99-4 which provides guidance on SAPs as 40 

well as reporting requirements for material test results (USACE and USEPA 1999).    41 

Compliance with Section 13260(a) of the California Water Code, prior to disposal of RTM a Waste 42 

Discharge Requirements (WDR) General Order will be issued by the appropriate RWQCB based on 43 



 Environmental Commitments, AMMs, and CMs 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3B-57 
2015 

ICF 00139.14 

 

submittal of a Report of Waste Discharge (RWD) by DWR (or authorized contractor[s]).  The WDR 1 

Order will require the Discharger to conduct chemical and physical testing of sediments to be 2 

extracted prior to dredging, tunneling, etc.  The WDR Order may also require supporting special 3 

studies and technical reports.  Project operations will be subject to this Order and associated 4 

monitoring and reporting program.   5 

For disposal of materials within the SFBRWQCB jurisdiction (Region 2) the SAP and results reports 6 

will be submitted to the Dredged Material Management Office (DMMO).  The Dredged Material 7 

Management Office was created to fulfil the cooperative permitting framework goal of the Long 8 

Term Management Strategy.   The DMMO is made up of the participating LTMS agencies [the State 9 

Water Resources Control Board (SWRCB); the San Francisco Regional Water Quality Control Board 10 

(SFRWQCB); the San Francisco Bay Conservation and Development Commission (BCDC); the USACE, 11 

South Pacific Division and San Francisco District; and the USEPA, Region 9], the State Lands 12 

Commission, and the California Department of Fish and Game and is tasked with reviewing SAPs, 13 

test results and permit applications (USACE and USEPA 1999).  The DMMO is discussed further 14 

under Permitting below.  15 

To ensure that sediment accepted at the proposed sites meets state water quality standards, the 16 

proposed project will adhere to testing requirements set forth by the DMMO agencies. Sediments 17 

must be analyzed for contaminants prior to approval of each dredging project. The SFBRWQCB staff 18 

will review sediment testing data from the project to evaluate its conformity with the dredged 19 

material acceptance criteria provided in the WDR General Order which will be adopted for the 20 

project by the SFBRWQCB on a site-specific basis.   21 

Disposal of RTM, Spoils, and Dredge Material within the jurisdiction of the CVRWQCB  (Region 5)will 22 

be subject to the requirements identified by the SFBRWQCB for evaluation, screening, and disposal 23 

as, at this time, the SFBRWQCB has developed more comprehensive and detailed guidelines for the 24 

beneficial reuse of materials.   For the purposes of evaluation in this document the requirements set 25 

forth by the SFBRWQCB will be used as the criteria for disposal in both Region 2 and Region 5.  WDR 26 

General Orders will be issued by the respective RWQCB which will determine the final criteria and 27 

requirements for RTM, Spoils, and Dredge Material Disposal (DMD).    28 

3B.2.18.5.1 Inland Disposal of Materials 29 

Inland- disposal of RTM, spoils, and dredge material will be subject to evaluation and testing as 30 

described in the Evaluation of Dredged Material Proposed for Discharge in Waters of the U.S. - 31 

Testing Manual (USEPA and USACE, 1998), also referred to as the “Inland Testing Manual” (ITM). 32 

The ITM was prepared by the USEPA and the USACE as part of the Long-Term Management Strategy 33 

and was developed to establish guidance for conducting testing of dredged materials and to assess 34 

the potential for contaminant-related impacts associated with dredged material disposal in open 35 

water (USEPA and USACE, 1998). 36 

Material disposal within the baseline is regulated under Section 404 of the Clean Water Act (CWA) 37 

and is subject to compliance with the CWA Section 404(b)(1) Guidelines.   As described by the LTMS 38 

Management Plan, July 2001, the baseline includes San Francisco Bay and adjacent waters of the 39 

U.S., including wetlands. Sediment Quality Criteria (SQC) have not been developed for the Bay Area 40 

that represent a single sediment chemical concentration below which disposal poses minimal risk to 41 

the aquatic environment.   LTMS agencies implemented a measure in 2001 stating that sediment 42 

quality screening guidelines for various beneficial uses will be provided by the SFBRWQCB’s 43 
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Sediment Screening Criteria and Testing Requirement for Wetland Creation and Upland Beneficial 1 

Reuse.   2 

3B.2.18.5.2 Wetland/Upland Material Disposal 3 

Wetland and upland beneficial reuse of RTM, spoils, and dredge material at restoration sites in 4 

Region 2 and 5 will be subject to evaluation and testing as required by the SFBRWQCB Waste 5 

Discharge Requirements Order which will be adopted for the project by the SFBRWQCB and 6 

CVRWQCB.  The SFBRWQCB has developed a Beneficial Reuse of Dredged Materials: Sediment 7 

Screening and Testing Guidelines (Draft May 2000).  This document aids in the screening and testing 8 

of dredged materials for beneficial reuse and outlines the anticipated requirements; however, 9 

permits for beneficial reuse will be site-specific for the reuse sites identified in the RTM plan for the 10 

proposed project. For the purposes of the proposed project it is assumed that RTM is subject to the 11 

same screening and testing guidelines as dredged materials.   12 

These guidelines contain testing requirements and evaluation of test results for materials which are 13 

intended to be used in upland beneficial reuse environments such as habitat/wetland creation, levee 14 

maintenance/fill, and construction fill.  The screening values which will be used by the SFBRWQCB 15 

and CVRWQCB to evaluate suitability of materials are contained within.   16 

Sediment characterization will follow the protocols specified in the DMMO guidance document, 17 

“Guidelines for Implementing the Inland Testing Manual in the San Francisco Bay Region” (Corps 18 

Public Notice 01-01, or most current version) with the exception that the water column bioassay 19 

simulating in-bay unconfined aquatic disposal shall be replaced with the modified effluent elutriate 20 

test, as described in Appendix B of the Inland Testing Manual, for both water column toxicity and 21 

chemistry (DMMO suite of metals only) and the Water Board May 2000 staff report, “Beneficial 22 

Reuse of Dredged Materials: Sediment Screening and Testing Guidelines,” or most current revised 23 

version.  SFRWQCB-recommended Sediment Chemistry Screening Guidelines for Beneficial Reuse to 24 

Dredged Material are contained in Table 3B-4.   25 

3B.2.18.5.3 RTM and Dredge Material Screening 26 

Sediment dredging sites would undergo initial screening and site evaluation to determine and 27 

identify any potential for contamination to be present as hazardous waste.  Such screening may 28 

include review of site documentation, field reconnaissance surveys, historical aerial imagery, and 29 

potential in-water observation and analysis (e.g., visual survey, sediment sampling). 30 

Potential presence of hazardous waste would be evaluated with appropriate sediment sampling and 31 

chemical characterization procedures.  Confirmed presence of hazardous wastes would trigger the 32 

need for further planning and analysis of the extent of contamination, and appropriate removal and 33 

disposal at a licensed hazardous waste disposal facility.   34 

3B.2.18.5.4 Screening Criteria for Inland Disposal 35 

Sediment Quality Criteria (SQC) have not been developed for the Bay Area that represent a single 36 

sediment chemical concentration below which disposal poses minimal risk to the aquatic 37 

environment (LTMS 2001).  The LTMS agencies plan to develop a Regional Implementation Manual 38 

(RIM) describing testing and analysis requirements for disposal of dredged material in the Bay Area. 39 

The RIM will include regional test protocols, contaminants of concern, appropriate species for 40 

bioassays, and quality assurance guidance. Sediment quality guidelines, new or modified testing 41 
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procedures, reference sites, and other testing and suitability-related information will be included as 1 

they become available. (LTMS, 2001) 2 

To facilitate and promote beneficial reuse of dredged material, the LTMS agencies implemented the 3 

following measure in 2001: 4 

The SFBRWQCB will revise Sediment Screening Criteria and Testing Requirements for Wetland 5 

Creation and Upland Beneficial Reuse, which will provide guidelines on testing (including 6 

recommendations for reference sites) and sediment quality screening for various beneficial uses. A 7 

draft version of the revised document has been issued for public comment and, following the close of 8 

the comment period, will be revised and finalized through the formal administrative process.(LTMS, 9 

2001) 10 

The SFBRWQCB’s Beneficial Reuse of Dredged Materials: Sediment Screening and Testing Guidelines 11 

(Draft May 2000) is discussed below and provides the guidelines for testing and screening of 12 

sediment disposed of for wetland/upland beneficial uses and apply to inland disposal of sediment as 13 

well as.  These screening guidelines are assumed to be adopted for testing and screening for disposal 14 

within the Region 5.   15 

3B.2.18.5.5 Screening Criteria 16 

Sediment characterization will follow the protocols specified in:  17 

1) The DMMO guidance document, “Guidelines for Implementing the Inland 18 

Testing Manual in the San Francisco Bay Region” (Corps Public Notice 01-01, or most current 19 

version) with the exception that the water column bioassay simulating in-bay unconfined aquatic 20 

disposal shall be replaced with the modified effluent elutriate test, as described in Appendix B of the 21 

Inland Testing Manual, for both water column toxicity and chemistry (DMMO suite of metals only); 22 

and 23 

2) SFBRWQCB Draft May 2000 staff report, “Beneficial Reuse of Dredged Materials: Sediment 24 

Screening and Testing Guidelines,” or most current revised version.  25 

Surface and foundation material are subject to acceptance criteria derived from the SFBRWQCB 26 

guidelines.  Anticipated reuse options for RTM and dredge material for the proposed project include:  27 

 fill material for construction of embankments or building pads;  28 

 fill material for levee maintenance;  29 

 fill material for habitat restoration projects;  30 

 fill material for roadway projects; 31 

 localized subsidence reversal;  32 

 material for flood response;  33 

 material to fill project-related borrow areas; or  34 

 other beneficial means of reuse.  35 

The SFBRWQCB guidelines identify two general classes of dredged material suitable for reuse. 36 

Dredged material, spoils, and RTM  will be screened to determine if the material meets the wetland 37 

surface material screening values or the wetland foundation material screening values which will be 38 
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contained in the SFBRWQCB and CVRWQCB Water Quality Certification.  Material which does not 1 

meet the wetland surface material screening values but does meet the wetland foundation material 2 

screening values will likely still be suitable for the upland reuse options listed above The screening 3 

criteria developed for the SFBRWQCB guidelines were based on statistical estimates of sediment 4 

toxicity and ambient concentrations of chemicals found in the sediments of San Francisco Bay 5 

(SFBRWQCB 2000). 6 

Wetland surface material is material which is placed in the biotic zone during wetland creation and 7 

exhibits bulk sediment concentrations that fall within the range of ambient conditions in the central 8 

portions of San Francisco Bay. The screening guidelines for wetland surface material are the most 9 

protective of sensitive potential biological receptors.  Wetland surface material is not expected to 10 

pose a threat to water quality or the aquatic environment (SFBRWQCB 2000).  11 

Wetland foundation material is material used in wetland creation and restoration projects which is 12 

covered by surface material and is not in contact with flora and fauna.  These materials generally fall 13 

within the range of ambient conditions typically found around the margins of the Bay. This material 14 

is not of a quality that constitutes a hazardous or listed waste), but has potential for biological 15 

effects and should not come in contact with sensitive potential biological receptors (SFBRWQCB 16 

2000. The screening guidelines below (Table 3B-4) are intended to protect biological receptors from 17 

adverse environmental effects during material placement or leachate after placement.  Wetland 18 

foundation material must be tested to ensure that any water that leaches through the material will 19 

not adversely impact the aquatic environment. Final determination of sediment suitability for any 20 

specific permit action, however, will be site-specific and will take into consideration placement of 21 

foundation materials.    22 

Material which does not meet the criteria for wetland surface material but does meet the criteria for 23 

wetland foundation material may be used for upland purposes contingent upon the leaching 24 

characteristics and evaluation of direct human contact with the material.  Sediment for upland reuse 25 

which involves continual human contact will need to be evaluated for constituents whose ambient 26 

concentrations are not an issue for sediments in wetlands or water but would exceed the EPA 27 

Region IX Preliminary Remediation Goals.   28 

Table 3B-4. Recommended Sediment Chemistry Screening Guidelines for Beneficial Reuse of Dredged 29 

Material 30 

ANALYTE 

Wetland Surface Material 

 

Wetland Foundation Material 

Concentration Decision Basis Concentration Decision Basis 

METALS (mg/kg)      

Arsenic 15.3 Ambient Values  70 ER-M 

Cadmium 0.33 Ambient Values  9.6 ER-M 

Chromium 112 Ambient Values  370 ER-M 

Copper 68.1 Ambient Values  270 ER-M 

Lead 43.2 Ambient Values  218 ER-M 

Mercury 0.43 Ambient Values  0.7 ER-M 

Nickel 112 Ambient Values  120 ER-M 

Selenium 0.64 Ambient Values    

Silver 0.58 Ambient Values  3.7 ER-M 

Zinc 158 Ambient Values  410 ER-M 
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ANALYTE 

Wetland Surface Material 

 

Wetland Foundation Material 

Concentration Decision Basis Concentration Decision Basis 

ORGANOCHLORINE PESTICIDES/PCBS (!lg/kg)    

DDTS, sum 7.0 Ambient Values  46.1 ER-M 

Chlordanes, sum 2.3 TEL  4.8 PEL 

Dieldrin 0.72 TEL  4.3 PEL 

Hexachlorocyclohexane, sum 0.78 Ambient Values    

Hexachlorobenzene 0.485 Ambient Values    

PCBs, sum 22.7 ER-L  180 ER-M 

POLYCYCLIC AROMATIC HYDROCARBONS (!lg/kg)    

PAHs, total 3,390 Ambient Values  44,792 ER-M 

Low molecular weight PAHs, sum 434 Ambient Values  3,160 ER-M 

High molecular weight PAHs, sum 3,060 Ambient Values  9,600 ER-M 

1-Methylnaphthalene 12.1 Ambient Values    

1-Methylphenanthrene 31.7 Ambient Values    

2,3,5-Trimethylnaphthalene 9.8 Ambient Values    

2,6-Dimethylnaphthalene 12.1 Ambient Values    

2-Methylnaphthalene 19.4 Ambient Values  670 ER-M 

2-Methylphenanthrene  Ambient Values    

3-Methylphenanthrene  Ambient Values    

Acenaphthene 26.0 Ambient Values  500 ER-M 

Acenaphthylene 88.0 Ambient Values  640 ER-M 

Anthracene 88.0 Ambient Values  1,100 ER-M 

Benz(a)anthracene 412 Ambient Values  1,600 ER-M 

Benzo(a)pyrene 371 Ambient Values  1,600 ER-M 

Benzo(e)pyrene 294 Ambient Values    

Benzo(b)fluoranthene 371 Ambient Values    

Benzo(g,h,i)perylene 310 Ambient Values    

Benzo(k)fluoranthene 258 Ambient Values    

Biphenyl 12.9 Ambient Values    

Chrysene 289 Ambient Values  2,800 ER-M 

Dibenz(a,h)anthracene 32.7 Ambient Values  260 ER-M 

Fluoranthene 514 Ambient Values  5,100 ER-M 

Fluorene 25.3 Ambient Values  540 ER-M 

Indeno(1,2,3-c,d)pyrene 382 Ambient Values    

Naphthalene 55.8 Ambient Values  2,100 ER-M 

Perylene 145 Ambient Values    

Phenanthrene 237 Ambient Values  1,500 ER-M 

Pyrene 665 Ambient Values  2,600 ER-M 

Source: SFBRWQCB Guidelines 2000. 

 1 
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3B.2.18.5.6 Draining of RTM, Spoils, and Dredge Material Disposal (DMD) 1 

RTM, dredge material, and associated decant liquid from RTM/DMD/wetland restoration sites will 2 

undergo chemical characterization by the contractor(s) prior to reuse or discharge, respectively, to 3 

determine whether it will meet the site specific National Pollutant Discharge Elimination System 4 

(NPDES) and associated Regional Water Quality Control Board requirements.  The RWQCB 5 

requirements to be met are dependent upon the location determined in the Material Storage Site 6 

Determination; this could be SFBRWQCB or CVRWQCB.   7 

3B.2.18.5.7 NPDES Requirements 8 

Water Quality Based Effluent Limits (WQBELs) will be determined by the appropriate RWQCB on a 9 

site-specific basis.   Effluent Limits are determined based upon:  California Toxics Rule (40 CFR 10 

Section 131.38); National Toxics Rule; Primary and Secondary MCLs (EPA Region 9 MCLs for 11 

drinking water standards) and; Basin Plan Site-specific objectives (SFBRWQCB and CVRWQCB). 12 

The most stringent criteria will be applied for WQBELs.  Monthly average and daily maximum 13 

effluent limits will be set by the RWQCB in the NPDES.   Water quality objectives are achieved 14 

primarily though adoption of water discharge requirements.  If required, treatment systems will be 15 

developed and implemented to reduce contaminant discharges to ensure compliance with the 16 

NPDES permit terms and conditions for the RTM/DMD drainage.   17 

3B.2.18.5.8 Sediment and Water Quality Standards 18 

RTM and DM in-water disposal, upland disposal, and wetland restoration activities will be subject to 19 

regulatory standards for surface water from direct discharge and DMD dewatering and drainage 20 

return flows, and long-term operations-related discharges associated with groundwater leachate, 21 

and stormwater runoff.  Sediment surfaces will be regulated subject to sediment quality objectives 22 

and policies.   23 

Surface Water Quality Criteria/Objectives for CVRWQCB are contained in the Water Quality Control 24 

Plan for the Sacramento River and San Joaquin River Basins, Fourth Edition and in the San Francisco 25 

Bay Basin (Region 2) Water Quality Control Plan for the SFBRWQB.  These Basin Plans designate 26 

beneficial uses, establish water quality objectives, contain implementation plans and policies for 27 

protecting waters of the basin, and incorporate by reference, plans and policies adopted by the State 28 

Water Resources Control Board (State Board).  29 

The Delta waterways are listed pursuant to Clean Water Act (CWA) section 303(d) as impaired for 30 

chlorpyrifos, DDT, diazinon, Group A pesticides, mercury, unknown toxicity and has recently been 31 

listed for pathogens near the Port of Stockton turning basin. A portion of the Delta is listed for 32 

electrical conductivity, and low dissolved oxygen causes impairment in the Stockton Deep Water 33 

Ship Channel from Channel Point to Disappointment Slough. 34 

The USEPA adopted the National Toxics Rule (NTR) on 5 February 1993 and the California Toxics 35 

Rule (CTR) on 18 May 2000. These Rules contain water quality standards applicable to the proposed 36 

project. The State Board adopted the Policy for Implementation of Toxics Standards for Inland Surface 37 

Waters (SIP), Enclosed Bays, and Estuaries of California (known as the State Implementation Plan) 38 

which contains guidance on implementation of the National Toxics Rule and the California Toxics 39 

Rule. The Basin Plans contain the “Policy for Application of Water Quality Objectives” that requires 40 

consideration of published standards of other agencies in implementing narrative water quality 41 
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objectives. The CTR and NTR standards may be incorporated in waste discharge requirements 1 

where appropriate to implement the Basin Plans consistent with the Policy for Application of Water 2 

Quality Objectives.  3 

At a minimum, water designated for domestic or municipal supply shall not contain concentrations 4 

of chemical constituents in excess of the California maximum contaminant levels (MCLs) specified in 5 

the following provisions of Title 22, California Code of Regulations: Tables 64431-A (Inorganic 6 

Chemicals) and 64431-B (Fluoride) of Section 64431, Table 64444-A (Organic Chemicals) of Section 7 

64444, and Table 64449-A (Secondary Maximum Contaminant Levels-Consumer Acceptance Limits) 8 

of Section 64449. The RWQCB may apply limits more stringent than MCLs to ensure that waters do 9 

not contain chemical constituents in concentrations that adversely affect beneficial uses.  10 

Antidegradation Policy  11 

State Board Resolution No. 68-16 (“Statement of Policy with Respect to Maintaining High Quality 12 

Waters in California”) requires that the Regional Board, in regulating the discharge of waste, must 13 

maintain high quality waters of the state until it is demonstrated that any change in quality will be 14 

consistent with maximum benefit to the people of the State, will not unreasonably affect beneficial 15 

uses, and will not result in water quality less than that described in the Regional Board’s policies 16 

(e.g., quality that exceeds water quality objectives).  17 

The discharges authorized by the WDR General Order will be consistent with State Board Resolution 18 

68-16 and 40 CFR 131.12 (the federal antidegradation policy). The WDR General Order will 19 

establish requirements that will result in best practicable treatment or control of the discharge to 20 

assure that pollution or nuisance will not occur and that the discharges will not unreasonably affect 21 

beneficial uses or result in water quality less than prescribed in the Basin Plans. The assimilative 22 

capacity of the underlying soil should prevent degradation of groundwater from infiltration of 23 

incidental waste constituents. The receiving water and groundwater limits determined in the WDR 24 

General Order are intended to ensure that the assimilative capacity will not be exceeded. If the 25 

discharge is causing such an increase, then the proposed project may be required to cease the 26 

discharge, implement source control, change the method of disposal, or take other action to prevent 27 

groundwater or surface water degradation.  28 

Sediment Quality Objectives 29 

RTM/DMD and wetland restoration activities also will consider the narrative sediment quality 30 

objectives of the Water Quality Control Plan for Enclosed Bays and Estuaries adopted by the SWRCB 31 

in April 2011.  Implementation procedures for these objectives are under development.  32 

Permitting  33 

The following agencies also have jurisdiction over dredging and disposal projects:  34 

1. California Department of Fish and Game  35 

2. National Marine Fisheries Service  36 

3. United States Fish and Wildlife Service  37 

4. United States Army Corps of Engineers  38 

5. State Lands Commission 39 
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6. SFBRWQCB/CVRWQCB (Location Dependent) 1 

7. San Francisco Bay Conservation and Development Commission 2 

Permitting Agencies 3 

Numerous state and federal agencies regulate dredging and dredged material disposal in the Bay 4 

Area. The primary state and federal agencies involved in permitting such projects are the San 5 

Francisco Bay and Sacramento-San Joaquin Delta are the BCDC, SLC, SFBRWQCB, CVRWQCB, USACE, 6 

and USEPA.  These agencies established the DMMO to coordinate the regulatory processes for 7 

dredging and disposal projects.  Different laws and regulations govern their roles and 8 

responsibilities, but often their purposes and goals overlap (Table 3B-5). 9 

Table 3B-5. Basis for Regulatory Authority and Mandates of Primary State and Federal Agencies with 10 

Jurisdiction over Dredging and Dredged Material Disposal Projects in the San Francisco Bay Region 11 

USACE USEPA BCDC SFBRWQCB/CVRWQCB SLC 

Basis for Regulatory Authority 

CWA 

MPRSA 

Rivers and 

Harbors Act of 

1899 

CWA  

MPRSA 

McAteer-Retris 

Act 

Suisun Marsh 

Protection Act 

Coastal Zone 

Management Act 

Porter Cologne Water Quality 

Control Act  

CWA 

Ownership of 

State Lands 

Mandate Includes 

Regulate 

placement of 

dredged or fill 

materials into 

waters of the U.S.  

Regulate 

transportation of 

dredged material 

for the purpose of 

ocean disposal 

Protect and 

maintain 

navigable 

capacity of 

nation’s waters 

Maintain 

integrity of 

nation’s waters 

Oversee 

disposal of 

materials, 

including 

dredged 

material, into 

ocean water 

Reduce Bay fill 

Protect and 

manage coastal 

zone resources 

Protect the beneficial uses of 

waters of the state 

Manage state’s 

sovereign lands 

for purposes 

consistent with 

the public trust.  
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USACE USEPA BCDC SFBRWQCB/CVRWQCB SLC 

Regulatory Authority of DMMO Agencies for Dredged Material Disposal Environments 

In-Bay 

Department of the 

Army permit 

pursuant to CWA 

and Rivers and 

Harbors Act of 

1899 

CWA permit 

oversight 

Permit, pursuant to 

McAteer-Petris 

Act (MPA) or 

Suisun Marsh 

Preservation Act 

(SMPA), or federal 

consistency 

Determination 

(CD), pursuant to 

Coastal Zone 

Management Act 

(CZMA), for 

dredging and 

disposal 

CWA Section 401 Water Quality 

Certification (WQC) or Waste 

Discharge Requirements 

(WDRs) pursuant to Porter-

Cologne Water Quality Control 

Act 

Permit or lease 

if disposal on 

state lands 

Wetland (existing) enhancement 

Department of 

Army permit 

pursuant to CWA 

CWA permit 

oversight 

Permit, pursuant to 

MPA or SMPA, or 

CD, pursuant to 

CZMA, for 

dredging, permit or 

CD for disposal if 

site within BCDC 

jurisdiction 

CWA Section 401 WQC or 

WDRs pursuant to Porter-

Cologne Water Quality Control 

Act 

Permit or lease 

if disposal on 

state lands 

Restoration of diked historic baylands 

Department of the 

Army permit 

pursuant to Rivers 

and Harbors Act 

of 1899, and to 

CWA if disposal 

site in waters of 

the US 

CWA permit 

oversight if 

disposal site in 

waters of the 

US 

Permit, pursuant to 

MPA or SMPA, or 

CD, pursuant to 

CZMA, for 

dredging, permit or 

CD for disposal if 

site within BCDC 

jurisdiction 

CWA Section 401 WQC or 

WDRs pursuant to Porter-

Cologne Water Quality Control 

Act 

Permit or lease 

if disposal on 

state lands 

Upland disposal (other than diked historic baylands, waters of the US) 

Advisory, 

Department of 

Army permit 

pursuant to CWA 

for return flows to 

waters of US 

Advisory, 

CWA permit 

oversight 

Advisory CWA Section 401 WQC or 

WDRs pursuant to Porter-

Cologne Water Quality Control 

Act 

Permit or lease 

if disposal on 

state lands 

Landfill 

Advisory Advisory Advisory CWA Section 401 WQC or 

WDRs pursuant to Porter-

Cologne Water Quality Control 

Act 

Permit or lease 

if disposal on 

state lands 

Source: Long Term Management Strategy 2001. 

 1 
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DMMO 1 

The DMMO does not issue permits; instead, it makes consensus-based recommendations to the 2 

member agencies on the adequacy of permit applications.  This includes recommendations on the 3 

completeness of the permit applications, adequacy of sediment sampling and analysis plans, and 4 

suitability of sediments for proposed disposal environments. The member agencies may also 5 

recommend permit conditions to be included in individual member agency permits.  6 

In the event a project-related dredging and disposal action does not fall under the jurisdiction of 7 

each of the DMMO member agency, it will still be reviewed by the DMMO, but only the agencies with 8 

regulatory authority participate in approving sediment sampling plans or making recommendations 9 

on sediment suitability. Agencies without regulatory authority will have the opportunity to review 10 

the project proposals in an advisory capacity only.  11 

Project are initially reviewed by the DMMO and later move through the permitting processes of the 12 

individual agencies. The process for obtaining approvals has three phases: (1) suitability 13 

determination; (2) permit process; and (3) episode approval, described below. The DMMO is a 14 

comprehensive entry point for the permitting progress; however, applicants and permittees must 15 

obtain separate approval from the appropriate DMMO member agencies. 16 

The DMMO member agencies determine suitability of the permit application by making a joint 17 

recommendation to the individual member agencies on whether the sediments to be dredged are 18 

appropriate, in terms of potential for environmental impacts, for the proposed disposal or reuse site. 19 

The recommendation is usually based on the results of sediment testing (LTMS 2001). 20 

The project proponents will submit to the DMMO either a sediment Sampling and Analysis Plan 21 

(SAP), or a written request (with supporting information) requesting a “Tier I” exclusion from 22 

testing requirements based on factors such as previous testing history and physical characteristics 23 

of the material proposed for dredging. 24 

The CWA Section 404(b)(1) guidelines provide the substantive criteria used by the USEPA, USACE, 25 

and SFBRWQCB in evaluating proposed discharges to waters of the U.S and fundamental to the CWA 26 

Section 404(b)(1) guidelines is the guideline that dredged or fill material should not be discharged 27 

into the aquatic ecosystem unless it can be demonstrated that such a discharge will not have an 28 

unacceptable adverse impact either individually or cumulatively on the ecosystem(s) of concern. 29 

The DMMO will review the SAP to determine consistency with state and federal guidance on testing 30 

protocols and to determine whether the proposed testing program would provide the agencies with 31 

sufficient information to make a suitability determination of the material for disposal at a specific 32 

site.  Upon review of a SAP, the DMMO will either approve the SAP, approve the SAP with conditions, 33 

or not approve the SAP (LTMS 2001). 34 

Upon approval of the SAP, the project proponents will proceed with testing the sediments proposed 35 

for dredging. 36 

The report of these testing results will be submitted to the DMMO for review, at which time the 37 

DMMO may recommend one of the following to their respective agencies: 38 

 Sediments are suitable for the proposed disposal environment, the applicant may proceed 39 

to the next phase (permit process) of authorization. 40 
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 Require further information, such as additional testing of sediments, to make a 1 

recommendation, the applicant may provide the requested information or choose to alter the 2 

project in such a way that the agencies can make a determination without additional 3 

information.4 4 

 Some or all of the sediments are not suitable for the proposed disposal environment, the 5 

applicant may elect to not undertake or modify the project, such as by proposing another 6 

disposal location, and obtain a suitability determination for the modified project (often the 7 

suitability determination process can proceed more quickly for a modified project because of 8 

the availability of information from the original project proposal). (LTMS 2001).  9 

The project proponents will conduct confirmation sampling of incoming dredged sediment to 10 

demonstrate that contaminant concentrations do not exceed the applicable numeric acceptance 11 

criteria in the Waste Discharge Permit. Surface grab samples will be collected from each sediment 12 

placement cell as it is being filled. The number of samples collected will be consistent with the 13 

volume-based frequency employed during the pre-dredge sediment testing program described in 14 

the Waste Discharge Permit.  Potential minimum sediment sampling guidelines are presented in 15 

Table 3B-6.    16 

Table 3B-6. Minimum Sediment Sampling Guidelines 17 

Dredge Volume  
(cubic yards) 

Total Number of 
Samples 

Number of Samples per 
Composite Total Number of Tests 

5,000-20,000 4 4 1 

20,000-100,000 8 4 2 

100,000-200,000 12 4 3 

200,000-300,000 16 4 4 

300,000-400,000 20 4 5 

400,000-500,000 24 4 6 

Source: SFBRWCB Screening and Testing. 

 18 

Permits Required for Dredging and Material Disposal  19 

National Pollutant Discharge Elimination System 20 

Any project proposing to discharge pollutants into surface water must file a complete National 21 

Pollutant Discharge Elimination System (NPDES) permit application form with the appropriate 22 

RWQCB.  The RWQCB requirements to be met are dependent upon the location determined in the 23 

Material Storage Site Determination.   24 

Water Quality Certification under Section 401 of the CWA 25 

Under federal CWA Section 401 every applicant for a federal permit or license for any activity which 26 

may result in a discharge to a water body must obtain State Water Quality Certification that the 27 

proposed activity will comply with state water quality standards. Most Certifications are issued in 28 

connection with USACE Section 404 CWA permits for dredge and fill discharges. 29 



 Environmental Commitments, AMMs, and CMs 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3B-68 
2015 

ICF 00139.14 

 

Section 404 CWA 1 

Section 404 of the Clean Water Act (CWA) establishes a program to regulate the discharge of 2 

dredged or fill material into waters of the United States, including wetlands. The proposed project 3 

will require a Section 404 permit before dredged or fill material may be discharged into waters of 4 

the United States, unless the activity is exempt from Section 404 regulation (e.g. certain farming and 5 

forestry activities). 6 

The purpose of the program is to ensure that no discharge of dredged or fill material may be 7 

permitted if: (1) a practicable alternative exists that is less damaging to the aquatic environment or 8 

(2) the nation’s waters would be significantly degraded.  During the permit application process, the 9 

project proponents will be required to demonstrate that  that steps were taken to avoid impacts to 10 

wetlands, streams and other aquatic resources; that potential impacts were minimized; and that 11 

compensation will be provided for all remaining unavoidable impacts (USEPA 2015). 12 

An individual permit will be required for any significant impacts as a result of the proposed project. 13 

Individual permits are reviewed by the USACE.  14 

Section 1602 Streambed Alteration Agreement 15 

A CDFW Section 1602 Streambed Alteration Agreement will be required for disposal of RTM, spoils, 16 

and Dredged Material.  This permit governs proposed project activities that will modify the physical 17 

characteristics of the stream and activities that may affect fish and wildlife resource that use the 18 

stream and surrounding habitat.  The proposed project will require a Master Agreement; this is an 19 

agreement for a duration longer than 5 years that is similar to a programmatic agreement.  20 

Potential State Lands Permit or Lease 21 

A Permit or Lease may be required for dredging on State land from the California State Lands 22 

Commission.  For work in harbors and waterways, dredging permits are issued by the Commission. 23 

Suisun Marsh Preservation Act Permit 24 

The BCDC issues marsh development permits for any activity that qualifies as a marsh development 25 

within the primary management area of the Suisun Marsh. A project permit will be required for any 26 

new or maintenance dredging or for the disposal of dredged material within the BCDC’s jurisdiction.  27 

Section 10 Permit 28 

The proposed project will require a U.S. Army Corps of Engineers Section 10 permit (Rivers & 29 

Harbors Act) for dredging operations within waterways of the US and may require a Clean Water Act 30 

(CWA) Section 404 permit for the discharge of the “effluent” to surface waters. Each project requires 31 

a NPDES permit as well as a CWA Section 401 Water Quality Certification from the Regional Board. 32 

Such Certification will be issued; in conjunction with each approved “Notice of Applicability”. The 33 

federal permits must be obtained prior to discharge.  34 

Waste Discharge Requirements 35 

Projects proposing to use wetland foundation material are expected to require Waste Discharge 36 

Permits from the SFBRWQCB and CVRWQCB to ensure that there will be minimal risk of adverse 37 

impacts. The appropriate RWQCB will review the proposed project, then may grant or deny 38 

certification. Additionally, the RWQCB may choose to act under the authority of the state Porter 39 



 Environmental Commitments, AMMs, and CMs 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3B-69 
2015 

ICF 00139.14 

 

Cologne Water Quality Control Act.  The RWCB would do this by issuing waste discharge 1 

requirements for the project in combination with the water quality certification.  2 

Water quality certifications and waste discharge requirements often contain conditions to protect 3 

water resources.  The proposed project  will meet these conditions during the term of the permit. 4 

The San Francisco Bay Conservation and Development Commission (BCDC) also regulates dredging 5 

and disposal under the provisions of the McAteer-Petris Act. The RWQCB will implement these 6 

measures through its issuance of Waste Discharge Requirements and Water Quality Certifications 7 

under Section 401 of the Clean Water Act or other orders. In addition, the Water Board may require 8 

pre- and post-dredge surveys to determine disposal volumes and compliance with permit 9 

conditions. 10 

Projects eligible for enrollment under the WDR General Order may also be subject to regulation by 11 

the California Department of Fish and Game, the National Marine Fisheries Service, the United States 12 

Fish and Wildlife Service, and the State Lands Commission.  13 

Reusable Tunnel Material Testing Report Results 14 

Testing of RTM was conducted on samples collected during geotechnical investigations from 2009 15 

through 2012 (URS 2013).  Environmental tests were conducted on identified baseline and 16 

conditioned soil samples.  The results of the geotechnical, environmental, and planting suitability 17 

tests, RTM appears to be suitable for the above proposed beneficial uses following storage and 18 

drying. Consultation with the governing regulatory agency would be required to obtain the 19 

necessary approvals and permits. This study consisted of a limited number of samples and tests, and 20 

does not constitute a complete evaluation of RTM. RTM and associated decant liquid will undergo 21 

chemical characterization by the contractor(s) prior to reuse or discharge, respectively. The results 22 

of these tests can be found in the Reusable Tunnel Material Testing Report (DWR 2014).  23 

Mitigation  24 

Mitigation measures for placement of RTM and Dredged Material is captured in the Mitigation 25 

Monitoring and Reporting plan.   26 

3B.2.19 Provide Notification of Maintenance Activities in 27 

Waterways 28 

Before maintenance activities begin in waterways, project proponents will ensure the posting of 29 

information regarding the maintenance of any in-water project facilities (e.g., intakes for the water 30 

conveyance facility) at nearby affected Delta marinas and public launch ramps. This information will 31 

include maintenance site location(s), maintenance schedules, speed limits, and identification of no-32 

wake zone and/or detours, where applicable. Information on detours would include site-specific 33 

details regarding any temporary partial channel closures, including contacting the U.S. Coast Guard, 34 

boating organizations, marina operators, city or county parks departments, and DPR, where 35 

applicable. This commitment is related to AMM36, Notification of Activities in Waterways, described 36 

in BDCP Appendix 3.C. 37 

Explanation of effectiveness: Implementation of this environmental commitment would minimize the 38 

following: reduction in water-based recreation opportunities; changes in community character; 39 

effects on recreational economics as a result of maintenance of the water conveyance facilities; and 40 

changes in community character as a result of implementing CM2-CM21. Because the impact of 41 
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reducing water-based recreation opportunities would not be long-term, it would not be considered 1 

significant even in the absence of this environmental commitment.   2 

3B.2.20 Selenium Management 3 

The activities described in this environmental commitment require a series of actions to identify and 4 

evaluate potentially feasible actions to minimize conditions that promote bioaccumulation of 5 

selenium in restored areas. This commitment is related to AMM27, Selenium Management, described 6 

in BDCP Appendix 3.C. 7 

This environmental commitment would include project proponents performing the following 8 

actions. 9 

 Before ground-breaking activities associated with site-specific restoration occurs, project 10 

proponents will retain a qualified water quality specialist, wildlife, or fisheries biologist with 11 

expertise in selenium management to develop a comprehensive Selenium Monitoring and 12 

Management Plan (SMMP). The SMMP will evaluate site-specific restoration conditions and 13 

include design elements that minimize conditions that could be conducive to increases of 14 

bioavailable selenium in restored areas. As part of the SMMP, the qualified specialist will assess 15 

whether, in light of site-specific conditions, the proposed restoration project could cause 16 

potentially significant increases in bioavailable selenium due to increased residence time for 17 

water-borne selenium within inundated portions of the restoration area. If any such potentially 18 

significant effects are identified, the SMMP shall include a Mitigation Plan that includes 19 

components that will reduce levels of bioavailable selenium such that the affected water body 20 

(or portion of a water body) would not be expected to cause measurably higher body burdens in 21 

aquatic organisms, thus reducing those effects to less-than-significant levels. The design 22 

elements would be integrated into site‐specific restoration designs based on site conditions, 23 

community type (tidal marsh, nontidal marsh, floodplain), and potential organic forms of 24 

selenium in water. Specific approaches that are intended to avoid or minimize potential 25 

increases in selenium bioavailability at future restoration sites could include the following: 26 

 Minimizing bioavailable selenium concentrations associated with anoxic or near-anoxic 27 

conditions by reducing the amount of organic material at a restoration site (however, where 28 

this measure could limit the benefit of restoration areas by limiting the amount of carbon 29 

they supply to the Delta as a whole, it would run directly counter to the goals and objectives 30 

of the project, so it should not be implemented in such a way that it reduces the benefits to 31 

the Delta ecosystem provided by restoration areas), and  32 

 Managing vegetation, water levels and residence time to reduce bioavailable selenium 33 

concentrations and bioaccumulation, as feasible. 34 

 Define adaptive management strategies that can be implemented to monitor and minimize, as 35 

feasible, actual post‐restoration bioavailable selenium concentrations in the water, and if 36 

necessary, bioaccumulation of selenium. The adaptive management strategies could be applied 37 

where site conditions indicate a high probability of selenium bioaccumulation and effects on 38 

covered species. 39 

 For each restoration project under CM4 Tidal Habitat Restoration, a project‐specific SMMP 40 

would be developed and would incorporate all of the management measures discussed below or 41 

include an explanation of why a particular measure cannot be incorporated. The plan would 42 

include the following components: 43 
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 A brief review of predicted changes in water residence time at assessment locations in the 1 

Delta, expected changes in bioavailable selenium concentrations, and possible changes in 2 

bioaccumulation by fish and aquatic invertebrates. 3 

 A determination if sampling for characterization of selenium concentrations in biota and/or 4 

post-restoration monitoring is warranted. 5 

 A plan for conducting the sampling for selenium, if characterization sampling is 6 

recommended. To cover any sampling or monitoring, the project‐specific SMMP would also 7 

include a quality assurance/quality control (QA/QC) program specifying sampling 8 

procedures, analytical methods, data review requirements, and data management and 9 

reporting procedures. 10 

 Statistical analyses of selenium water concentrations and fish tissue levels collected over 11 

time to evaluate trends in these parameters. 12 

This environmental commitment provides specific tidal habitat restoration design elements to 13 

reduce the potential for bioaccumulation of selenium and its bioavailability in tidal habitats. 14 

Consequently, this commitment would be implemented as part of the tidal habitat restoration 15 

design schedule. 16 

Explanation of effectiveness: While increases in bioavailable selenium in the habitat restoration areas 17 

are uncertain, this environmental commitment, along with other proposed avoidance and 18 

minimization measures, would require evaluating risks of selenium exposure at a project level for 19 

each restoration area, minimizing to the extent practicable potential risk of additional 20 

bioaccumulation, and monitoring selenium levels in fish and/or wildlife to establish whether, or to 21 

what extent, additional bioaccumulation is occurring. Although it is unlikely that substantial 22 

increases in selenium in fish tissues or bird eggs would occur such that effects on aquatic life 23 

beneficial uses would be anticipated, in the absence of this environmental commitment, increases in 24 

selenium could result in significant impacts. This environmental commitment reduces those impacts 25 

to a less than significant level. 26 

Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 27 

of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 28 

exacerbate bioaccumulation of selenium in avian species, such as California black rail, California 29 

clapper rail, California least tern, Greater and Lesser sandhill crane, least bittern and white-faced 30 

biis. Marsh (tidal and nontidal) and floodplain restoration have the potential to mobilize selenium, 31 

and therefore increase avian exposure from ingestion of prey items with elevated selenium levels. 32 

Thus, project-related restoration activities that create newly inundated areas could increase 33 

bioavailability of selenium. Changes in selenium concentrations were analyzed in Chapter 8, Water 34 

Quality, and it was determined that, relative to Existing Conditions and the No Action Alternative, 35 

CM1 would not result in substantial, long‐term increases in selenium concentrations in water in the 36 

Delta under any alternative. However, it is difficult to determine whether the effects of potential 37 

increases in selenium bioavailability associated with restoration‐related conservation measures 38 

(CM4–CM5) would lead to adverse effects on California black rail. 39 

Because of the uncertainty that exists at this programmatic level of review, there could be a 40 

substantial effect on avian species and habitat from increases in selenium associated with 41 

restoration activities. This effect would be addressed through the implementation of this 42 

environmental commitment, along with AMM27, Selenium Management (BDCP Appendix 3.C, 43 

Avoidance and Minimization Measures) which would provide specific tidal habitat restoration design 44 
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elements to reduce the potential for bioaccumulation of selenium and its bioavailability in tidal 1 

habitats. Furthermore, the effectiveness of selenium management to reduce selenium 2 

concentrations and/or bioaccumulation would be evaluated separately for each restoration effort as 3 

part of design and implementation.  4 

Longer water residence times in restoration areas could also make selenium more bioavailable to 5 

Sacramento splittail but Delta-relevant information is limited to assess this risk. It is anticipated that 6 

any potential effects of selenium on Sacramento splittail would be addressed through 7 

implementation of this environmental commitment and AMM27. 8 

In the absence of this environmental commitment, and other CMs and AMMs, increases in selenium 9 

could lead to significant impacts. 10 

3B.2.21 CEQA and NEPA Compliance for BDCP-related 11 

Conservation Projects 12 

Prior to implementing project -related habitat restoration conservation projects as described 13 

generally in the Restoration Opportunity Areas (ROAs14), for all alternatives except 2A, 4A, and 5D,  14 

project proponents commit to undertaking additional analysis pursuant to the California 15 

Environmental Quality Act (CEQA) and National Environmental Policy Act (NEPA). Alternatives 2A, 16 

4A, and 5D are project-level analysis and therefore, are anticipated to go forward without additional 17 

formal environmental review, In determining the extent to which they may rely on programmatic 18 

analysis in the Draft EIR/EIS in assessing project-specific impacts on terrestrial biological resources 19 

and the extent to which additional new site-specific information regarding potential impacts on such 20 

resources is needed, the project proponents will compare the areas that will be directly and 21 

indirectly affected by proposed conservation projects with the theoretical footprints for 22 

conservation projects assumed in the programmatic analyses for effects on terrestrial biological 23 

resources found in the Draft EIR/EIS. Such a comparison shall identify the extent, if any, to which the 24 

impacts of proposed conservation projects may extend onto lands that were not considered in the 25 

Draft EIR/EIS because they were outside these theoretical impact areas. The proponents for project 26 

-related conservation projects further commit to considering any potential impacts on any natural 27 

communities, special-status wildlife and plant species, and common species that may occur on the 28 

lands affected by such conservation projects but that were not discussed in the Draft EIR/EIS. A 29 

checklist intended to guide the preparation of future CEQA and NEPA compliance documents for 30 

project -related projects other than Conservation Measure 1 is described in detail in Appendix 31A, 31 

BDCP Later CM Activity Environmental Checklist. 32 

3B.2.22 Comply with Caltrans’ Division of Aeronautics on 33 

Location of Conveyance Facilities Within Two Miles 34 

of Airport Boundary 35 

If the proposed sites of project conveyance facilities are within two miles, measured by air line, of 36 

that point on an airport runway, or runway proposed by an airport master plan, which is nearest the 37 

site, DWR shall, before acquiring title to property for construction of the facilities or for an addition 38 

to a present site, notify the Caltrans’ Division of Aeronautics prior to initiating construction of the 39 

                                                             
14 For additional information on the ROAs please see Chapter 3 of the BDCP and Appendix 3G of Chapter 3 of the 
Draft EIR/EIS. 
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project conveyance facilities, in writing, of the proposed acquisition. The department shall 1 

investigate the proposed site and, within 30 working days after receipt of the notice, shall submit to 2 

DWR a written report (OE/AAA) of the investigation and its recommendations concerning 3 

acquisition of the site.  DWR would comply with Caltrans’ recommendations based on its 4 

investigations and compliance with the recommendations of the Obstruction Evaluation/Airport 5 

Airspace Analysis (OE/AAA). 6 

3B.3 Other Commitments 7 

The following commitments are identified separately from environmental commitments for the 8 

purpose of addressing other non-environmental consequences of implementing the project. As with 9 

environmental commitments, these other commitments are incorporated into the project and would 10 

be implemented in the same or similar manner as proposed mitigation measures. These additional 11 

commitments are actions that the project proponents commit to implementing in some manner to 12 

reduce or partially reduce potential effects related to the environmental impacts disclosed in this 13 

EIR/EIS and caused by implementation of the project, even if the underlying environmental impact 14 

is not fully reduced or remains unchanged.  15 

3B.3.1 Agricultural Water Purveyors in Developing Methods 16 

to Reduce Potential Water Quality Effects 17 

The project proponents commit to assisting in-Delta municipal, industrial, and agricultural water 18 

purveyors that will be subject to significant unavoidable water quality effects from operation of 19 

Conservation Measure 1 (CM1) and effects on dissolved organic carbon (DOC) due to 20 

implementation of Conservation Measures 2-22 (CM2–21). This commitment shall apply specifically 21 

to those purveyors affected by significant unavoidable increases in bromide, electrical conductivity, 22 

chloride, and DOC concentrations such that the purveyors will bear increased financial costs in 23 

order to continue to treat or otherwise supply water to acceptable standards. The assistance 24 

provided by the project proponents is intended to fully offset any increased treatment or delivery 25 

costs attributable to CM1, or for DOC attributable to CM2–21 and may take the form of financial 26 

contributions, technical contributions, or partnerships. Assistance for construction and/or 27 

operation of facilities or the procurement of replacement sources shall be limited to reasonable, 28 

cost-effective solutions developed with input from the project proponents. It is anticipated that such 29 

solutions would be devised by the affected purveyors in consultation with project proponents after 30 

thorough investigation and the completion of environmental review. The methods used for this 31 

investigation and monitoring, along with the conclusions regarding the nature and extent of those 32 

effects on water treatment or delivery, would be subject to agreement between the project 33 

proponents and the affected water purveyors.  34 

Assistance shall not extend to investments needed solely or substantially to address adverse water 35 

quality effects due to any of the following: sea level rise and/or changed precipitation patterns 36 

attributable to climate change; the regulatory actions of other agencies or programs within or 37 

upstream of the Delta that may affect water quality; or effects not otherwise associated with 38 

operations of CM1. This commitment would supplement, rather than supersede, the commitments 39 

set forth in Mitigation Measures WQ-5, WQ-7, WQ-11, and WQ-18 (presented in EIR/EIS Chapter 8, 40 

Water Quality). This commitment will arise only upon the approval of the project. Potential 41 

alternative solutions for further consideration are described below. 42 
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3B.3.1.1 Chloride and Electrical Conductivity 1 

The following are concepts that affected purveyors could consider to address any significant 2 

unavoidable effects of increased chloride concentrations and electrical conductivity: 3 

Provide Funding Assistance to Acquire Alternative in-Basin Water Supplies, Storage, 4 

Conjunctive Uses, or Develop Water Transfers (municipal uses). Additional water supply 5 

improvement projects or agreements could be developed to facilitate improved blending water 6 

quality to reduce chloride. This concept could be applied to potential Los Vaqueros Reservoir effects 7 

based on investigations recommend in Mitigation Measure WQ-7 (Chapter 8, Water Quality). 8 

Develop Water Supply Connections to SWP Facilities or BDCP Intertie (municipal uses). Water 9 

supply supplement/replacement actions or agreements could be developed to provide an 10 

alternative water supply during poor Delta water quality periods. 11 

Develop demand management and/or conservation/recycling projects to extend available 12 

water supplies (municipal uses). Facilitation and development of additional demand 13 

management, water conservation, and wastewater recycling projects would help reduce use of Delta 14 

diversion facilities when water quality is poor allowing for more efficient use of other existing water 15 

supplies. 16 

Assist with alternative crop or water management efficiency projects/facilities (agricultural 17 

uses). Assistance could be provided to develop additional irrigation efficiency projects or facilities 18 

to reduce in-Delta diversions and facilitate improved Delta drainage quality. 19 

Provide alternative intake locations (agricultural uses). Assistance could be provided to identify 20 

and evaluate feasible projects to provide alternative agricultural intakes that may improve diverted 21 

water quality and/or reduce adverse effects to Delta water quality. 22 

3B.3.1.2 Bromide 23 

The following are concepts that could be considered to address any significant unavoidable effects of 24 

increased bromide concentrations: 25 

Provide Funding Assistance to Acquire Alternative in-Basin Water Supplies, Groundwater 26 

Banking, or Conjunctive Uses. Additional water supply improvement projects or agreements could 27 

be developed to facilitate reduced use of the North Bay Aqueduct (NBA) and improved water supply 28 

blending quality, to reduce potential DBP formation potential.  29 

Develop DOC source control projects for Barker Slough/Cache Slough watersheds. Agricultural 30 

and/or other waste control projects could be developed to reduce effects of watershed runoff on 31 

DOC levels at the NBA intake pump station. DOC reduction would reduce DBP formation potential.  32 

Develop demand management and/or conservation/recycling projects to extend available 33 

water supplies. Facilitation and development of additional demand management, water 34 

conservation, and wastewater recycling projects would help reduce use of NBA at critical dry 35 

periods when Barker Slough/Delta water quality is poor, allowing more efficient use of available 36 

water supplies. 37 

Expand existing NBA intake capacity. The existing NBA pipeline conveyance capacity could be 38 

expanded to approximately 250 cfs (from existing 145 cfs) to facilitate increased diversion efficiency 39 



 Environmental Commitments, AMMs, and CMs 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3B-75 
2015 

ICF 00139.14 

 

and quantity during favorable water quality periods. NBA expansion could be complementary to 1 

other conjunctive use or storage options. 2 

Implement the North Bay Aqueduct Alternative Intake Project. The North Bay Aqueduct 3 

Alternative Intake Project could be implemented to establish an alternative surface water intake on 4 

the Sacramento River upstream of the Sacramento Regional Wastewater Treatment Plant discharge. 5 

3B.3.1.3 Dissolved Organic Carbon 6 

The following are concepts that could be considered to address any significant unavoidable effects of 7 

increased DOC concentrations: 8 

Provide funding to implement treatment for DOC and/or DBPs in water treatment facilities. 9 

This could include pre-treatment of DOC or modification of disinfection facilities to minimize DBP 10 

formation, or post-disinfection treatment for DBPs or modifications to distribution systems to limit 11 

DBP formation.  12 

Develop DOC source control projects. Agricultural and/or other waste control projects could be 13 

developed to reduce effects of watershed runoff on DOC levels. DOC reduction would reduce DBP 14 

formation potential. 15 

3B.3.2 Enhance Recreation Access in the Vicinity of the 16 

Proposed Intakes  17 

Prior to construction activities in the area of the intakes, DWR shall enhance the visual character of 18 

the area by creating new wildlife viewing sites and enhancing interest in the construction site by 19 

constructing viewing areas and displaying information about the project, which may attract people 20 

who may use the recreation facilities to the construction site as part of the visit.  21 

To further compensate for the loss of access as a result of constructing the river intakes, DWR shall l 22 

work with the California Department of Parks and Recreation (DPR) to help insure the elements of 23 

CM1 would not conflict with the elements proposed in DPR’s Recreation Proposal for the 24 

Sacramento–San Joaquin Delta and Suisun Marsh (California Department of Parks and Recreation 25 

2011) that would enhance bicycle and foot access to the Delta. This would include the helping to 26 

fund or construct elements of the American Discovery Trail and the potential conversion of the 27 

abandoned Southern Pacific Railroad rail line that formerly connected Sacramento to Walnut Grove. 28 

DWR will ensure that the constructed elements of CM1 would not result in physical barriers to 29 

implementing the Delta recreation access elements outlined in the DPR proposal. DWR will also 30 

work with DPR to determine if some of the constructed elements of CM1 could incorporate elements 31 

of the DPR’s proposal. 32 

3B.3.3 Fund Efforts to Carry out the Recreation 33 

Recommendations Adopted in the Delta Plan 34 

Project proponents will contribute funds for the construction of new recreation opportunities as 35 

well as for the protection of existing recreation opportunities as outlined in Recommendation DP 36 

R11 of the Delta Plan. Project proponents will also assist in funding the expansion of state recreation 37 

areas in the Delta as described in Recommendation DP R13 of the Delta Plan. Project proponents 38 
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would consult with CDFW to expand wildlife viewing, angling, and hunting opportunities, as 1 

described in Recommendation DP R14 of the Delta Plan. 2 

Potential areas for use of funds include, but are not limited to:; completion of Delta Meadows-Locke 3 

Boarding House General Plan; draft reconnaissance planning or General Plan development for 4 

potential new State Parks at Barker Slough, Elkhorn Basin, and/or the Wright-Elmwood Tract, or in 5 

the south Delta; and enhancement of recreational opportunities in and around the Yolo Bypass 6 

Wildlife Area.  7 

The funds will be transferred prior to, or concurrent with, commencement of construction and 8 

implementation of the project conservation measures. This mitigation serves to compensate for the 9 

loss of recreational opportunities within the project area by providing a recreational opportunity 10 

downstream/upstream in the same area for the same regional recreational users. Funding estimates 11 

and sources for this commitment are discussed in Chapter 8, Implementation Costs and Funding 12 

Sources of the BDCP. 13 

Because the total impacts within the project area are substantially reduced for Alternatives 4A, 2D, 14 

and 5A, this commitment only applies to Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 4, 5, 6A, 6B, 6C, 7, 8 15 

and 9.  16 

3B.3.4 Fund the California Department of Boating and 17 

Waterways’ Programs for Aquatic Weed Control 18 

Invasive aquatic vegetation can limit access to boats and reduce swimming areas. Project 19 

proponents will contribute funds to further the DBW’s aquatic weed control programs in the Delta. 20 

Enhanced ability to control invasive vegetation would lead to increased recreation opportunities 21 

which would compensate for the loss of recreational opportunities within the project area by 22 

providing a recreational opportunity downstream/upstream in the same area for the same regional 23 

recreational users. The funds will be transferred prior to, or concurrent with, commencement of 24 

construction of the project. 25 

This commitment would supplement CM13 (Invasive Aquatic Vegetation Control) which also 26 

provides for the control of egeria, water hyacinth, and other IAV throughout the Plan Area. The 27 

project Implementation Office would partner with existing programs operating in the Delta 28 

(including DBW, U.S. Department of Agriculture-Agriculture Research Service, University of 29 

California Cooperative Extension Weed Research and Information Center, California Department of 30 

Food and Agriculture, local Weed Management Areas, Resource Conservation Districts, and the 31 

California Invasive Plant Council) to perform risk assessment and subsequent prioritization of 32 

treatment areas to strategically and effectively reduce expansion of the multiple species of IAV in the 33 

Delta. This risk assessment would dictate where initial control efforts would occur to maximize the 34 

effectiveness of the conservation measure. The proposed project’s contribution to DBW’s aquatic 35 

weed control would include enhancement funding for those areas with project impacts that are 36 

located outside DBW’s risk assessment area. 37 

3B.3.5 Provide Construction Site Security 38 

To ensure adequate construction site security, the project proponents will arrange to provide for 39 

24-hour onsite security personnel. Security personnel will monitor and patrol construction sites, 40 

including staging and equipment storage areas. Security personnel will monitor construction sites 41 
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for potential criminal activities and nuisances at construction sites. Private patrol security operators 1 

hired to provide site security will have the appropriate licenses from the California Bureau of 2 

Security and Investigative Services. Individual security personnel will have a minimum security 3 

guard registration license that meets the California Bureau of Security and Investigative Services 4 

requirements for training and continuation training as required for that license. All security 5 

personnel will also receive environmental training similar to that of onsite construction workers so 6 

that they understand the environmental conditions and issues associated with the various areas for 7 

which they are responsible at a given time. This commitment is related to AMM34, Construction Site 8 

Security, described in BDCP Appendix 3.C. 9 

Security operations and field personnel will be given the emergency contact phone numbers of 10 

environmental response personnel for rapid response to environmental issues resulting from 11 

vandalism or incidents that occur when construction personnel are not onsite. Security operations 12 

will also maintain a contact list of backup support from city police, county sheriffs, California 13 

Highway Patrol, water patrols (such as the Contra Costa County Marine Patrol), helicopter response, 14 

and emergency response (including fire departments, ambulances/emergency medical 15 

technicians]). The appropriate local and regional contact list will be made available to security 16 

personal by project proponents. When on patrol, security personnel will be required to have the 17 

ability to contact backup or response by having cell phones or two way radios.   18 

Explanation of effectiveness: Given the scale and duration of construction required for the water 19 

conveyance facilities and other conservation measures requiring construction, there could be an 20 

increased demand on law enforcement due to theft and vandalism in major construction sites after 21 

work hours. By having 24-hour onsite security at these sites, this demand would be reduced or 22 

avoided. An increase in public service demands due to implementation of the project would be a 23 

significant impact.  However, because potential theft and vandalism of equipment and property 24 

would not be the only project-related effects that could result in this potential increase in demand 25 

for public services, other environmental commitments related to reducing the potential for fire 26 

hazards, hazardous spills, and other hazards would be implemented in order to reduce this impact 27 

to a less-than-significant level.  28 

3B.4 Avoidance and Minimization Measures 29 

Avoidance and minimization measures have been incorporated into the analysis throughout this 30 

Draft EIR/EIS as a means of avoiding or reducing impacts of the proposed project. Those listed 31 

below have been identified as avoiding or reducing effects to less than significant.  See Appendix 3.C, 32 

Avoidance and Minimization Measures, of the Draft BDCP for a full list and text of AMMs.   33 
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Table 3B-7. Summary of Avoidance and Minimization Measures Used As Mitigation 1 

Number Title Summary  

Benefit All Natural Communities and Covered Species  

AMM1 Worker Awareness 
Training  

Includes procedures and training requirements to educate construction 
personnel on the types of sensitive resources in the project area, the 
applicable environmental rules and regulations, and the measures required 
to avoid and minimize effects on these resources. 

AMM2 Construction Best 
Management 
Practices and 
Monitoring 

Standard practices and measures that will be implemented prior, during, 
and after construction to avoid or minimize effects of construction activities 
on sensitive resources (e.g., species, habitat), and monitoring protocols for 
verifying the protection provided by the implemented measures. 

Primarily Benefit Covered Fishes 

AMM3 Stormwater Pollution 
Prevention Plan 

Includes measures that will be implemented to minimize pollutants in 
stormwater discharges during and after construction related to covered 
activities, and that will be incorporated into a stormwater pollution 
prevention plan to prevent water quality degradation related to pollutant 
delivery from project area runoff to receiving waters. 

AMM4 Erosion and Sediment 
Control Plan 

Includes measures that will be implemented for ground-disturbing activities 
to control short-term and long-term erosion and sedimentation effects and 
to restore soils and vegetation in areas affected by construction activities, 
and that will be incorporated into plans developed and implemented as part 
of the National Pollutant Discharge Elimination System permitting process 
for covered activities. 

AMM5 Spill Prevention, 
Containment, and 
Countermeasure Plan 

Includes measures to prevent and respond to spills of hazardous material 
that could affect navigable waters, including actions used to prevent spills, 
as well as specifying actions that will be taken should any spills occur, and 
emergency notification procedures.  

AMM6 Disposal and Reuse of 
Spoils, Reusable 
Tunnel Material, and 
Dredged Material 

Includes measures for handling, storage, beneficial reuse, and disposal of 
excavation or dredge spoils and reusable tunnel material, including 
procedures for the chemical characterization of this material or the decant 
water to comply with permit requirements, and reducing potential effects on 
aquatic habitat, as well as specific measures to avoid and minimize effects on 
species in the areas where reusable tunnel material would be used or 
disposed.  

AMM7 

 

Barge Operations 
Plan 

Includes measures to avoid or minimize effects on aquatic species and 
habitat related to barge operations, by establishing specific protocols for the 
operation of all project-related vessels at the construction and/or barge 
landing sites. Also includes monitoring protocols to verify compliance with 
the plan and procedures for contingency plans. 
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Number Title Summary  

Primarily Benefit Covered Plants, Wildlife, or Natural Communities 

AMM10 Restoration of 
Temporarily Affected 
Natural Communities 

Restore and monitor natural communities in the Plan Area that are 
temporarily affected by covered activities. Measures will be incorporated 
into restoration and monitoring plans and will include methods for 
stockpiling and storing topsoil, restoring soil conditions, and revegetating 
disturbed areas; schedules for monitoring and maintenance; strategies for 
adaptive management; reporting requirements; and success criteria. 

AMM12 Vernal Pool 
Crustaceans 

Includes provisions to require project design to minimize indirect effects on 
modeled habitat, avoid effects on core recovery areas, minimize ground-
disturbing activities or alterations to hydrology, conduct protocol-level 
surveys, and redesign projects to ensure that no suitable habitat within 
these areas.  

AMM13 California Tiger 
Salamander 

During the project planning phase, identify suitable habitat within 1.3 miles 
of the project footprint, ash survey aquatic habitats in potential work areas 
for California tiger salamander. If California tiger salamander larvae or eggs 
are found, implement prescribed mitigation. 

AMM14 California Red-Legged 
Frog 

During the project planning phase, identify suitable habitat within 1 mile of 
the project footprint, conduct a preconstruction survey, implement 
protective measures for areas where species presence is known or assumed, 
and establish appropriate buffer distances. If aquatic habitat cannot be 
avoided, implement prescribed surveys and mitigation. 

AMM15 Valley Elderberry 
Longhorn Beetle 

During the project planning phase, conduct surveys for elderberry shrubs 
within 100 feet of covered activities involving ground disturbance, and 
design project to avoid effects within 100 feet of shrubs, if feasible. 
Implement additional protective measures, as stipulated in AMM2. 
Elderberry shrubs identified within project footprints that cannot be 
avoided will be transplanted to previously approved conservation areas in 
the Plan Area. 

AMM18 Swainson’s Hawk  Conduct preconstruction surveys of potentially occupied breeding habitat in 
and within 0.25 mile of the project footprint to locate active nest sites. 

AMM19 California Clapper 
Rail  

Identify suitable habitat in and within 500 feet of the project footprint. 
Perform surveys and implement prescribed protective measures in areas 
where species is present or assumed to be present. 

AMM20 Greater Sandhill 
Crane 

Conduct preconstruction surveys to determine winter roost occupancy 
within 0.75 mile of the construction area boundary and determine related 
areas of foraging and roosting habitat. Implement protective measures in 
occupied areas.  

AMM21 Tricolored Blackbird Conduct preconstruction surveys in breeding habitat within 1,300 feet of the 
project footprint, if the project is to occur during the breeding season. Avoid 
any construction activity within 250 feet of an active tricolored blackbird 
nesting colony, and minimize such activity within 1,300 feet. 

AMM22 Suisun Song Sparrow, 
Yellow-Breasted Chat, 
Least Bell’s Vireo, 
Western Yellow-
Billed Cuckoo 

Conduct preconstruction surveys of potential breeding habitat in and within 
500 feet of project activities. It may be necessary to conduct the breeding 
bird surveys during the preceding year depending on when construction is 
scheduled to start. Implement protective measures in occupied areas. 
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Number Title Summary  

AMM23 Western Burrowing 
Owl 

Perform surveys where burrowing owl habitat (or sign) is encountered 
within 150 meters of a proposed construction area. If burrowing owls or 
suitable burrowing owl burrows are identified during the habitat survey, 
and if the project does not fully avoid direct and indirect impacts on the 
suitable habitat, perform preconstruction surveys and implement certain 
minimization measures. 

AMM24 San Joaquin Kit Fox Conduct habitat assessment in and within 250 feet of project footprint. If 
suitable habitat is present, conduct a preconstruction survey and implement 
U.S. Fish and Wildlife Service guidelines. Implement protective measures in 
occupied areas. 

AMM25 Riparian Woodrat and 
Riparian Brush Rabbit 

Conduct surveys for projects occurring within suitable habitat as identified 
from habitat modeling and by additional assessments conducted during the 
planning phase of construction or restoration projects following U.S. Fish 
and Wildlife Service Draft Habitat Assessment Guidelines and Survey Protocol 
for the Riparian Brush Rabbit and the Riparian Woodrat. Implement 
protective measures in suitable habitat. 

AMM26 Salt Marsh Harvest 
Mouse and Suisun 
Shrew 

Identify suitable habitat in and within 100 feet of the project footprint for 
projects in the species range. Ground disturbance will be limited to the 
period between May 1 and November 30, to avoid destroying nests with 
young. Prior to ground-disturbing activities, vegetation will first be removed 
with nonmechanized hand tools (e.g., goat or sheep grazing, or in limited 
cases where the biological monitor can confirm that there is no risk of 
harming salt marsh harvest mouse or Suisun shrew, hoes, rakes, and shovels 
may be used). Implement protective measures in suitable habitat. 

AMM27 Selenium 
Management 

Develop a plan to evaluate site-specific restoration conditions and include 
design elements that minimize any conditions that could be conducive to 
increases of bioavailable selenium in restored areas. Before ground-
breaking activities associated with site-specific restoration occurs, identify 
and evaluate potentially feasible actions for the purpose of minimizing 
conditions that promote bioaccumulation of selenium in restored areas. 

AMM28 Geotechnical Studies Conduct geotechnical investigations to identify the types of soil avoidance or 
soil stabilization measures that should be implemented to ensure that the 
facilities are constructed to withstand subsidence and settlement and to 
conform to applicable state and federal standards.  

AMM29 Design Standards and 
Building Codes 

Ensure that the standards, guidelines, and codes, which establish minimum 
design criteria and construction requirements for project facilities, will be 
followed. Follow any other standards, guidelines, and code requirements 
that are promulgated during the detailed design and construction phases 
and during operation of the conveyance facilities. 

AMM30 Transmission Line 
Design and Alignment 
Guidelines 

Design the alignment of proposed transmission lines to minimize impacts on 
sensitive terrestrial and aquatic habitats when siting poles and towers. 
Restore disturbed areas to preconstruction conditions. In agricultural areas, 
implement additional BMPs. Site transmission lines to avoid greater sandhill 
crane roost sites or, for temporary roost sites, by relocating roost sites prior 
to construction if needed. Site transmission lines to minimize bird strike 
risk. 

AMM31 Noise Abatement Develop and implement a plan to avoid or reduce the potential in-air noise 
impacts related to construction, maintenance, and operations. 
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Number Title Summary  

AMM32 Hazardous Material 
Management 

Develop and implement site-specific plans that will provide detailed 
information on the types of hazardous materials used or stored at all sites 
associated with the water conveyance facilities and required emergency-
response procedures in case of a spill. Before construction activities begin, 
establish a specific protocol for the proper handling and disposal of 
hazardous materials. 

AMM33 Mosquito 
Management 

Consult with appropriate mosquito and vector control districts before the 
sedimentation basins, solids lagoons, and the intermediate forebay 
inundation area become operational. Once these components are 
operational, consult again with the control districts to determine if 
mosquitoes are present in these facilities, and implement mosquito control 
techniques as applicable. Consult with the control districts when designing 
and planning restoration sites. 

AMM34 Construction Site 
Security 

Provide all security personnel with environmental training similar to that of 
onsite construction workers, so that they understand the environmental 
conditions and issues associated with the various areas for which they are 
responsible at a given time. 

AMM35 Fugitive Dust Control Implement basic and enhanced control measures at all construction and 
staging areas to reduce construction-related fugitive dust and ensure the 
project commitments are appropriately implemented before and during 
construction, and that proper documentation procedures are followed. 

AMM37 Recreation Implement avoidance and minimization measures for recreational use 
within the reserve system. Measures to be implemented address the siting, 
designing, and construction of trails and other recreational facilities. 
Allowable recreational uses will be controlled using a variety of techniques 
including fences, gates, clearly signed trails, educational kiosks, trail maps 
and brochures, interpretive programs, patrol by land management staff, and 
restrictions by area and time. 

AMM 38 California Black Rail Preconstruction  surveys for California black rail will be conducted where 
potentially suitable habitat  for this species occurs within 500 feet of work 
areas. If California black rail is present in the immediate construction area, 
protective measures will apply during construction activities. 

AMM 39 White Tailed Kite Conduct preconstruction surveys of potentially occupied breeding habitat in 
and within 0.25 mile of the project footprint to locate active nest sites. 

 1 

3B.4.1 AMM1 Worker Awareness Training 2 

Explanation of effectiveness: The  proposed project would result in the near-term loss or conversion 3 

of tidal perennial aquatic natural community due to construction of the water conveyance facilities 4 

(CM1) and fish passage improvements (CM2), and inundation during tidal marsh restoration (CM4). 5 

In addition to other CMs and AMMs, AMM1 would help minimize these losses and conversions 6 

through worker awareness training to minimize impacts to reduce impacts to a less-than significant 7 

level.  8 

The  proposed project would result in the loss of tidal freshwater emergent wetland natural 9 

community (permanent and temporary) due to construction of the water conveyance facilities 10 

(CM1) and fish passage improvements (CM2), and tidal marsh restoration (CM4). AMM1 would be 11 

implemented to minimize impacts.  12 
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The  proposed project would result in the loss of valley/foothill riparian natural community due to 1 

construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 2 

inundation during tidal marsh restoration (CM4).The construction losses would be spread across 3 

the near-term timeframe. AMM1 would be implemented to minimize impacts. 4 

The proposed project would result in the loss of nontidal perennial aquatic natural community due 5 

to construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 6 

change to tidally influenced inundation during tidal marsh restoration (CM4). AMM1 would be 7 

implemented to minimize impacts.  8 

The proposed project would result in the loss of nontidal freshwater perennial emergent wetland 9 

natural community due to construction of the water conveyance facilities (CM1) and fish passage 10 

improvements (CM2). Inundation and construction-related losses from CM4 would occur in the 11 

near-term. AMM1 would be implemented to minimize impacts.  12 

During construction, the proposed project could result in the direct loss of vernal pool complex 13 

natural community due to inundation during tidal marsh restoration (CM4) and construction of the 14 

water conveyance facility (CM1). The construction- and inundation-related loss of this special-status 15 

natural community would represent a significant impact if it were not minimize by avoidance and 16 

minimization measures and other actions associated with project-related conservation components. 17 

The proposed project also includes AMM1 to minimize impacts.  18 

During the near-term timeframe, the proposed project would permanently remove and temporarily 19 

remove managed wetland through inundation or construction-related losses in habitat from CM1, 20 

CM2, and CM4 activities. The construction or inundation loss of this special-status natural 21 

community would represent a significant impact if it were not minimize by other conservation 22 

actions. The Plan also includes commitments to implement AMM1 Worker Awareness Training to 23 

avoid or minimize the risk of affecting habitats at work areas.  24 

The effects on vernal pool crustacean habitat from construction and operation of the proposed 25 

project would represent an adverse effect as a result of habitat modification of a special-status 26 

species and potential for direct mortality in the absence of other conservation actions. These 27 

conservation activities would be guided by species-specific goals and objectives, and by AMM1, 28 

which would be in place throughout the project permit term.  AMM1 includes elements that avoid or 29 

minimize the risk of affecting habitats and species adjacent to work areas. Considering these 30 

commitments, the project over the permit term would not result in a substantial adverse effect 31 

through habitat modifications and would not substantially reduce the number or restrict the range 32 

of vernal pool crustaceans.  33 

The proposed project would result in permanent and temporary impacts on modeled habitat for 34 

valley elderberry longhorn beetle in the study area. These effects would result from the construction 35 

of the water conveyance facilities (CM1), and implementing other conservation measures (Yolo 36 

Bypass fisheries improvements [CM2] and tidal restoration [CM4]). These impacts would be 37 

minimized through the implementation of CMs and AMMs. The Plan includes a commitment to 38 

implement AMM1 Worker Awareness Training to avoid or minimize the risk of affecting habitats 39 

and species adjacent to work areas and RTM storage sites. These commitments, implemented 40 

together with the AMMs, are more than sufficient to support the conclusion that the near-term 41 

impacts of the  proposed project would be less than significant under CEQA.  42 
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The effects on nonlisted vernal pool invertebrate habitat from the proposed project would represent 1 

an adverse effect as a result of habitat modification of a special-status species and potential for 2 

direct mortality in the absence of other conservation actions. However, the proposed project has 3 

committed to impact limits for vernal pool habitat and to habitat protection, restoration, 4 

management and enhancement associated with CM3, CM9, and CM11. These conservation activities 5 

would be guided by goals and objectives, such as AMM1, which would be in place throughout the 6 

proposed project permit term. Considering these commitments, the proposed project would not 7 

result in a substantial adverse effect through habitat modifications and would not substantially 8 

reduce the number or restrict the range of nonlisted vernal pool invertebrates.   9 

The proposed project would result in permanent and temporary effects on aquatic habitat and 10 

upland terrestrial cover habitat for California red-legged frog. The effects would result from 11 

construction of the water conveyance facilities (CM1 and CM11). These conservation actions would 12 

occur in the same timeframe as the construction losses, thereby avoiding adverse effects of habitat 13 

loss on California red-legged frog. The proposed project contains commitments to implement AMMs, 14 

including AMM1, to avoid or minimize the risk of affecting individuals and species habitats adjacent 15 

to work areas and storage sites. With implementation of these AMMs and CM3, impacts will be 16 

minimize. 17 

The proposed project would permanently and temporarily remove upland terrestrial cover habitat 18 

for California tiger salamander.  In the absence of other conservation actions, the losses of California 19 

tiger salamander upland habitat associated with the proposed project would represent an adverse 20 

effect as a result of habitat modification and potential direct mortality of a special-status species. 21 

However, with habitat protection and restoration associated with the conservation components, 22 

guided by landscape-scale goals and objectives and by AMM1, which include elements that avoid or 23 

minimize the risk of affecting habitats and species adjacent to work areas and storage sites and 24 

would be in place throughout the construction phase, the impacts of the proposed project as a whole 25 

on California tiger salamander would not be significant.  26 

Implementation of the proposed project would result in a loss of modeled foraging habitat for 27 

California least tern in the study area in the near-term. These effects would result from the 28 

construction of the water conveyance facilities (CM1), and implementing other conservation 29 

measures (Yolo Bypass fisheries improvements [CM2], and tidal habitat restoration [CM4]). MM 30 

BIO-66, CM4, and AMMs, including AMM1, would avoid and minimize potential impacts on the 31 

species from construction-related habitat loss and noise and disturbance. With habitat restoration 32 

associated with CM4, guided by AMM1 Worker Awareness Training, the loss of habitat under the 33 

proposed project would have a less-than-significant impact on California least tern. 34 

In the absence of other conservation actions, the effects on greater sandhill crane habitat from the 35 

proposed project would represent an adverse effect as a result of habitat modification of a special-36 

status species and potential for direct mortality. Mitigation Measure BIO-69a, Mitigation Measure 37 

72,along with AMMs 1-7 and AMM20 would further eliminate potential for take and minimize 38 

impacts from the proposed project so that it would not result in a substantial adverse effect through 39 

habitat modifications and would not result in take of greater sandhill cranes per Section 86 of the 40 

California Fish and Game code.  41 

In the absence of other conservation actions, the effects on lesser sandhill crane habitat from the 42 

proposed project would represent an adverse effect as a result of habitat modification of a special-43 

status species and potential for direct mortality. Implementation of Mitigation Measure BIO-72, 44 
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AMMs 1-7 and AMM20 would further eliminate potential for take and minimize impacts so that the 1 

proposed project would not result in a substantial adverse effect through habitat modifications and 2 

would not substantially reduce the number or restrict the range of lesser sandhill cranes.  3 

Project conservation measures would result in the combined permanent and temporary loss of 4 

modeled habitat for least Bell’s vireo and yellow warbler. Conservation measures that would result 5 

in these losses are conveyance facilities and transmission line construction, and establishment and 6 

use of borrow and spoil areas (CM1), Fremont Weir/Yolo Bypass fisheries improvements (CM2), 7 

tidal natural communities restoration (CM4), and seasonally inundated floodplain restoration 8 

(CM5). Habitat enhancement and management activities (CM11) which include ground disturbance 9 

or removal of nonnative vegetation, could result in local adverse habitat effects. In addition, 10 

maintenance activities associated with the long-term operation of the water conveyance facilities 11 

and other project-related physical facilities could degrade or eliminate least Bell’s vireo and yellow 12 

warbler habitat. AMM 1 would help minimize these impacts so that the proposed project would not 13 

result in a substantial adverse effect through habitat modifications and would not substantially 14 

reduce the number or restrict the range of either species.  15 

In the absence of other conservation actions, the effects on tricolored blackbird habitat from the 16 

proposed project would represent an adverse effect as a result of habitat modification and potential 17 

for direct mortality of a special-status species. The implementation of AMM1 would help minimize 18 

potential impacts of Plan implementation in the near-term time period. 19 

The loss of western burrowing owl habitat and potential for mortality of this special-status species 20 

under the proposed project would represent an adverse effect in the absence of other conservation 21 

actions. However, AMM1 would help minimize the loss of habitat or direct mortality through 22 

implementation of the proposed project. 23 

In the absence of other conservation actions, the loss of western yellow-billed cuckoo habitat 24 

associated with the proposed project would represent an adverse effect as a result of habitat 25 

modification and potential for direct mortality of a special-status species. However, the species is 26 

not an established breeder in the study area and current presence is limited to migrants. In addition, 27 

the habitat that would be lost consists of small, fragmented riparian stands that do not provide high-28 

value habitat for the species. AMM 1 would minimize some effects of habitat loss and potential 29 

mortality on western yellow-billed cuckoo under the proposed project would be less-than-30 

significant. 31 

In the absence of other conservation actions, the effects on white-tailed kite habitat from the 32 

proposed project would represent an adverse effect as a result of habitat modification and potential 33 

for direct mortality of a special status species; however, considering the  proposed project's 34 

protection and restoration provisions, which would provide acreages of new or enhanced habitat in 35 

amounts greater than necessary to compensate for the time lag of restoring riparian and foraging 36 

habitats lost to construction and restoration activities, AMMs that would eliminate the potential for 37 

take, and with implementation of AMM1, the loss of habitat or direct mortality through 38 

implementation of the proposed project would not result in take of white-tailed kite per Section 86 39 

of California Fish and Game Code.  40 

In the absence of other conservation actions, the effects on least Bell’s vireo and yellow warbler 41 

habitat from the proposed project would represent an adverse effect as a result of habitat 42 

modification and potential for direct mortality of special-status species. The acres of protection 43 

contained in the near-term Plan goals and the additional detail in the biological objectives for 44 
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yellow-breasted chat satisfy the typical mitigation ratios that would be applied to the project-level 1 

effects of CM1, as well as mitigate the near-term effects of the other conservation measures. The 2 

restored riparian habitat could require 5 years to several decades, for ecological succession to occur 3 

and for restored riparian habitat to functionally replace habitat that has been affected. Considering 4 

the conservation actions described above, and AMM 1, the proposed project would not result in a 5 

substantial adverse effect through habitat modifications and would not substantially reduce the 6 

number or restrict the range of yellow-breasted chat.  7 

In the absence of other conservation actions, the effects on Cooper’s hawk and osprey nesting 8 

habitat would represent an adverse effect as a result of habitat modification and potential for direct 9 

mortality of special-status species. Cooper’s hawk and osprey are not species that are covered under 10 

the proposed project. For the proposed project to avoid an adverse effect on individuals, 11 

preconstruction surveys for noncovered avian species would be required to ensure that active nests 12 

are detected and avoided. Considering the proposed project's protection and restoration provisions, 13 

which would provide acreages of new or enhanced habitat in amounts greater than necessary to 14 

compensate for the time lag of restoring riparian habitats lost to construction and restoration 15 

activities, and with implementation of AMM1, the loss of habitat or direct mortality through 16 

implementation of the proposed project would not result in a substantial adverse effect through 17 

habitat modifications and would not substantially reduce the number or restrict the range of either 18 

species. 19 

In the absence of other conservation actions, the effects on golden eagle and ferruginous hawk 20 

foraging habitat would represent an adverse effect as a result of habitat modification and potential 21 

for direct mortality of special-status species. However, the acres of restoration and protection 22 

contained in the near-term Plan goals and the additional detail in the biological objectives satisfy the 23 

typical mitigation that would be applied to the project-level effects of CM1 on golden eagle and 24 

ferruginous hawk, as well as mitigate the near-term effects of the other conservation measures with 25 

the consideration that some portion of the cultivated lands protected in the near-term timeframe 26 

would be managed in suitable crop types to compensate for the loss of habitat at a ratio of 2:1. The 27 

implementation of AMM1 would reduce the impact of habitat loss in the near-term to less than 28 

significant.  29 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 30 

would represent an adverse effect as a result of habitat modification and potential for direct 31 

mortality of special-status species. This impact would be considered significant. However, the 32 

proposed project has committed to habitat protection, restoration, management and enhancement 33 

activities described above. The natural community restoration and protection activities would be 34 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 35 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 36 

implementation of AMM1 would reduce this potential impact to a less-than-significant level.  37 

In the absence of other conservation actions, effects on short-eared owl and northern harrier would 38 

represent an adverse effect as a result of habitat modification and potential for direct mortality of 39 

special-status species. This impact would be considered significant. However, the proposed project 40 

has committed to habitat protection, restoration, management and enhancement activities 41 

described above. The natural community restoration and protection activities would be concluded 42 

in the first 10 years of Plan implementation, which is close enough in time to the occurrence of 43 

impacts to constitute adequate mitigation for CEQA purposes. In addition, implementation of AMM1 44 

would reduce this potential impact to a less-than-significant level.  45 
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In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 1 

would represent an adverse effect as a result of habitat modification and potential for direct 2 

mortality of special-status species. This impact would be considered significant. However, the 3 

proposed project has committed to habitat protection, restoration, management and enhancement 4 

activities described above. The natural community restoration and protection activities would be 5 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 6 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 7 

implementation of AMM1 would reduce this potential impact in the near-term to a less-than-8 

significant level.  9 

In the absence of other conservation actions, the effects on California horned lark and grasshopper 10 

sparrow habitat would represent an adverse effect as a result of habitat modification and potential 11 

direct mortality of special-status species. This impact would be significant. California horned lark 12 

and grasshopper sparrow are not covered species under the proposed project. For the proposed 13 

project to avoid an adverse effect on individuals, preconstruction surveys for noncovered avian 14 

species would be required to ensure that nests are detected and avoided. The acres of restoration 15 

and protection contained in the near-term Plan goals and the additional detail in the biological 16 

objectives satisfy the typical mitigation that would be applied to the project-level effects of CM1 on 17 

California horned lark and grasshopper sparrow, as well as mitigate the near-term effects of the 18 

other conservation measures with the consideration that some portion of the cultivated lands 19 

protected in the near-term timeframe would be managed in suitable crop types to compensate for 20 

the loss of habitat at a ratio of 2:1. With the acres of habitat protection and restoration described 21 

above, in addition to AMM1 and other CMs and AMMs, the proposed project would not result in a 22 

substantial adverse effect through habitat modification and would not substantially reduce the 23 

number or restrict the range of either species.  24 

In the absence of other conservation actions, the effects on least bittern and white-faced ibis habitat 25 

would represent an adverse effect as a result of habitat modification and potential direct mortality 26 

of special-status species. This impact would be significant. Least bittern and white-faced ibis are not 27 

covered species under the proposed project. For the proposed project to avoid an adverse effect on 28 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 29 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 30 

proposed project goals satisfy the typical mitigation that would be applied to the project-level 31 

effects of CM1, as well as mitigate the near-term effects of the other conservation measures. With 32 

the acres of habitat protection and restoration described above, in addition to AMM1 and other CMs 33 

and AMMs, the proposed project would not result in a substantial adverse effect through habitat 34 

modification and would not substantially reduce the number or restrict the range of either species.  35 

In the absence of other conservation actions, the effects on loggerhead shrike habitat would 36 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 37 

special-status species. This impact would be significant. Loggerhead shrike is not a covered species 38 

under the proposed project. For the proposed project to avoid an adverse effect on individuals, 39 

preconstruction surveys for noncovered avian species would be required to ensure that nests are 40 

detected and avoided. With implementation of AMM1 and other CMs and AMMs, the proposed 41 

project would avoid potentially significant impacts on nesting individuals. With these measures in 42 

place, the proposed project would not result in a substantial adverse effect through habitat 43 

modification and would not substantially reduce the number or restrict the range of either species.  44 
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In the absence of other conservation actions, the effects on Modesto song sparrow habitat would 1 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 2 

special-status species. This impact would be significant. Modesto song sparrow is not a covered 3 

species under the proposed project. For the proposed project to avoid an adverse effect on 4 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 5 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 6 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 7 

would be applied to the project-level effects of CM1 on Modesto song sparrow, as well as mitigate 8 

the near-term effects of the other conservation measures. With the acres of habitat protection and 9 

restoration described above, in addition to AMM1 and other CMs and AMMs, the proposed project 10 

would not result in a substantial adverse effect through habitat modification and would not 11 

substantially reduce the number or restrict the range of the species.  12 

In the absence of other conservation actions, the effects on yellow-headed blackbird habitat would 13 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 14 

special-status species. This impact would be significant. Yellow-headed blackbird is not a covered 15 

species under the proposed project. For the proposed project to avoid an adverse effect on 16 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 17 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 18 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 19 

would be applied to the project-level effects of CM1 on yellow-headed blackbird habitat, as well as 20 

mitigate the near-term effects of the other conservation measures. With implementation of AMM1 21 

and other CMs and AMMs, the proposed project would not result in a substantial adverse effect 22 

through habitat modification and would not substantially reduce the number or restrict the range of 23 

the species.  24 

Implementation of the proposed project would result in temporary and permanent losses of riparian 25 

and grassland habitat and potential direct mortality of riparian brush rabbit. However, the habitat 26 

restoration and protection associated with CM3,-CM7, CM8, and CM11, guided by species-specific 27 

goals and objectives and by AMM1 and other AMMs, would minimize significant impacts so that the 28 

proposed project would not represent a substantial adverse effect through habitat modifications 29 

and would not substantially reduce the number or restrict the range of the species.  30 

In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 31 

habitat from the proposed project would represent a significant impact as a result of habitat 32 

modification and potential direct mortality of a special-status species. However, with habitat 33 

protection, restoration, management, and enhancement associated with CM3, CM8, and CM11, and 34 

guided by AMM1 and other AMMs and MMs, which would be in place throughout the time period of 35 

construction, the impact of the proposed project as a whole on San Joaquin kit fox and American 36 

badger would be less than significant.  37 

The proposed project would result in a substantial adverse effect through habitat modifications and 38 

would not substantially reduce the number or restrict the range of San Joaquin pocket mouse. With 39 

implementation of AMM1 and other AMMs, the loss of habitat or potential mortality under the 40 

proposed project would have a less-than-significant impact on San Joaquin pocket mouse.  41 

The proposed project would result in the permanent loss of roosting habitat for special-status bats. 42 

In addition to Mitigation Measure BIO-166, which would include protective measures to ensure 43 

there is no significant impact under CEQA on roosting special-status bats, either directly or through 44 
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habitat modifications and no substantial reduction in numbers or a restriction in the range of 1 

special-status bats, the proposed project also contains commitments to implement AMM1 and other 2 

AMMs. These AMMs include elements that avoid or minimize the risk of construction activity 3 

affecting habitat and species adjacent to work areas and storage sites. Implementation of MM BIO-4 

166, AMM 1-6, and AMM10 would minimize impacts to a less-than-significant level. 5 

In absence of the implementation of this avoidance and minimization measure, in addition to other 6 

CMs and AMMs, there would be a greater potential for significant impacts to these species and 7 

natural communities due to loss of habitat and loss of species from construction and/or operation of 8 

the proposed project. Refer to the impact analyses for each resource for more detail. 9 

3B.4.2 AMM2: Construction Best Management Practices 10 

and Monitoring 11 

Explanation of effectiveness: The proposed project would result in the near-term loss or conversion 12 

of tidal perennial aquatic natural community due to construction of the water conveyance facilities 13 

(CM1) and fish passage improvements (CM2), and inundation during tidal marsh restoration (CM4). 14 

These losses and conversions would be offset by planned restoration of high-value tidal perennial 15 

aquatic natural community scheduled for the first 10 years of project implementation (CM4). 16 

Additionally, AMM2 and other AMMs would also be implemented to minimize impacts. Because of 17 

these offsetting near-term restoration activities and AMMs, impacts would be less than significant. 18 

The operation and maintenance activities associated with the proposed project would have the 19 

potential to create minor losses in total acreage of tidal perennial aquatic natural community in the 20 

study area, and could create temporary increases in turbidity and sedimentation. The activities 21 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 22 

environmental commitments, CMs and AMMs, including AMM2, would minimize these impacts. 23 

Ongoing operation, maintenance and management activities would not result in a net permanent 24 

reduction in the acreage or value of this sensitive natural community within the study area. 25 

Therefore, there would be a less-than-significant impact on the tidal perennial aquatic natural 26 

community. 27 

The operation and maintenance activities associated with the proposed project would have the 28 

potential to create minor changes in total acreage of tidal brackish emergent wetland natural 29 

community in the study area, and could create temporary increases in turbidity and sedimentation. 30 

The activities could also introduce herbicides periodically to control nonnative, invasive plants. 31 

Implementation of environmental commitments, CMs and AMMs, including AMM2, would minimize 32 

these impacts, and other operations and maintenance activities. Long-term restoration activities 33 

associated with CM4 Tidal Natural Communities Restoration would greatly expand this natural 34 

community in the study area. 35 

The proposed project would result in the loss of tidal freshwater emergent wetland natural 36 

community (permanent and temporary) due to construction of the water conveyance facilities 37 

(CM1) and fish passage improvements (CM2), and tidal marsh restoration (CM4). CM4, AMM1 and 38 

other AMMs would also be implemented to minimize impacts. Because of these offsetting near-term 39 

restoration activities and AMMs, impacts would be less than significant and no mitigation would be 40 

required. 41 



 Environmental Commitments, AMMs, and CMs 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3B-89 
2015 

ICF 00139.14 

 

The operation and maintenance activities associated with the proposed project, including changed 1 

water operations in the upstream rivers, would have the potential to create minor changes in total 2 

acreage of tidal freshwater emergent wetland natural community in the study area, and could create 3 

temporary increases in turbidity and sedimentation. The activities could also introduce herbicides 4 

periodically to control nonnative, invasive plants. Implementation of environmental commitments, 5 

CMs, and AMMs, including AMM2, would minimize and offset these effects. Long-term restoration 6 

activities associated with CM4 Tidal Natural Communities Restoration would greatly expand this 7 

natural community in the study area.  8 

The proposed project would result in the loss of valley/foothill riparian natural community due to 9 

construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 10 

inundation during tidal marsh restoration (CM4).The construction losses would be spread across 11 

the near-term timeframe. These losses would be minimized and offset by the implementation of CMs 12 

and AMMs, including AMM2. Because of these near-term restoration and protection activities and 13 

AMMs, impacts would be less than significant. 14 

The operation and maintenance activities associated with the proposed project would have the 15 

potential to create minor changes in total acreage of valley/foothill riparian natural community in 16 

the study area, and could create temporary increases in turbidity and sedimentation. The activities 17 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 18 

environmental commitments, CMs, and AMMs, including AMM2, would minimize and offset these 19 

effects. With the restoration and enhancement of these amounts of habitat, in addition to 20 

implementation of AMMs, impacts on this natural community would be less than significant for 21 

CEQA purposes. 22 

The proposed project would result in the loss of nontidal perennial aquatic natural community due 23 

to construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 24 

change to tidally influenced inundation during tidal marsh restoration (CM4). These losses would be 25 

offset and minimized by CM10 and AMMS, including AMM2. Because of these offsetting near-term 26 

restoration activities and AMMs, impacts would be less than significant.  27 

The operation and maintenance activities associated with the proposed project would have the 28 

potential to create minor changes in total acreage of nontidal perennial aquatic natural community 29 

in the study area, and could create temporary increases in turbidity and sedimentation. The 30 

activities could also introduce herbicides periodically to control nonnative, invasive plants. 31 

Implementation of environmental commitments, CMs, and AMMs, including AMM2, would offset and 32 

minimize these effects. Ongoing operation, maintenance and management activities would not result 33 

in a net permanent reduction in this sensitive natural community within the study area. Therefore, 34 

there would be a less-than-significant impact on the nontidal perennial aquatic natural community. 35 

The proposed project would result in the loss of nontidal freshwater perennial emergent wetland 36 

natural community due to construction of the water conveyance facilities (CM1) and fish passage 37 

improvements (CM2). Inundation and construction-related losses from CM4 would occur in the 38 

near-term. These losses would be offset and minimized by CMs and AMMs, including AMM2. 39 

Because of these offsetting near-term restoration activities and AMMs, impacts would be less than 40 

significant. 41 

The operation and maintenance activities associated with the proposed project would have the 42 

potential to create minor changes in total acreage of nontidal freshwater perennial emergent 43 

wetland natural community in the study area, and could create temporary increases in turbidity and 44 
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sedimentation. The activities could also introduce herbicides periodically to control nonnative, 1 

invasive plants. Implementation of environmental commitments, CMs, and AMMs, including AMM2, 2 

would minimize and offset these impacts. 3 

The operation and maintenance activities associated with the proposed project would have the 4 

potential to create minor changes in total acreage of alkali seasonal wetland complex natural 5 

community in the study area, and could create temporary increases sedimentation. The activities 6 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 7 

environmental commitments, CMs and AMMs, including AMM2, would offset and minimize these 8 

impacts to a less than significant level. 9 

During construction, the proposed project could result in the direct loss of vernal pool complex 10 

natural community due to inundation during tidal marsh restoration (CM4) and construction of the 11 

water conveyance facility (CM1). The construction- and inundation-related loss of this special-status 12 

natural community would represent a significant impact if it were not offset by avoidance and 13 

minimization measures and other actions associated with project-related conservation components. 14 

Loss of vernal pool complex natural community would be considered both a loss in acreage of a 15 

sensitive natural community and a loss of wetland as defined by Section 404 of the CWA. 16 

Implementation of CM3 and AMMs, including AMM2, would offset and minimize these impacts. 17 

Because of the offsetting protection and restoration activities and implementation of AMMs, impacts 18 

would be less than significant. 19 

The operation and maintenance activities associated with the proposed project would have the 20 

potential to create minor changes in total acreage of vernal pool complex natural community in the 21 

study area, and could create temporary increases in sedimentation or damage from recreational 22 

activity. The activities could also introduce herbicides periodically to control nonnative, invasive 23 

plants. These impacts would be offset and minimized through implementation of environmental 24 

commitments, CMs and AMMS, including AMM2.  25 

During the near-term timeframe, the proposed project would permanently remove and temporarily 26 

remove managed wetland through inundation or construction-related losses in habitat from CM1, 27 

CM2, and CM4 activities. The construction or inundation loss of this special-status natural 28 

community would represent a significant impact if it were not offset by other conservation actions. 29 

The implementation of CMs and AMMs, including AMM2 which includes construction best 30 

management practices, would offset and minimize these impacts. The AMMs include elements that 31 

avoid or minimize the risk of affecting habitats at work areas. In spite of the managed wetland 32 

protection and restoration and avoidance measures included in the proposed project,  there would 33 

be a net reduction in the acreage of this special-status natural community in the near-term. This 34 

would be a significant impact when judged by the significance criteria listed earlier in this chapter. 35 

However, the conversion of these managed habitats to natural tidal wetland types that support 36 

similar ecological functions would offset this significant impact. As a result, there would be a less-37 

than-significant impact. 38 

The operation and maintenance activities associated with the proposed project would have the 39 

potential to create minor changes in total acreage of managed wetland natural community in the 40 

study area, and could create temporary increases in turbidity and sedimentation. The activities 41 

could also introduce herbicides periodically to control nonnative, invasive plants. Hunting could 42 

intermittently reduce the availability of this community to special-status and common wildlife 43 
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species. Implementation of environmental commitments, CMs and AMMS, including AMM2, would 1 

minimize and offset these impacts to a less than significant level.   2 

The operation and maintenance activities associated with the proposed project would have the 3 

potential to create minor changes in total acreage of other natural seasonal wetland natural 4 

community in the study area, and could create temporary increases in sedimentation. The activities 5 

could also introduce herbicides periodically to control nonnative, invasive plants. The 6 

implementation of CMs and AMMs, including AMM2 which includes construction best management 7 

practices, would offset and minimize these impacts. Ongoing operation, maintenance and 8 

management activities would not result in a net permanent reduction in this natural community 9 

within the study area. 10 

The operation and maintenance activities associated with the proposed project would have the 11 

potential to create minor changes in total acreage of grassland natural community in the study area, 12 

and could create temporary increases sedimentation. The activities could also introduce herbicides 13 

periodically to control nonnative, invasive plants. The implementation of CMs and AMMs, including 14 

AMM2 which includes construction best management practices, would offset and minimize these 15 

impacts. 16 

The effects on vernal pool crustacean habitat from construction and operation of the proposed 17 

project would represent an adverse effect as a result of habitat modification of a special-status 18 

species and potential for direct mortality in the absence of other conservation actions. However, the 19 

proposed project has committed to impact limits for vernal pool crustacean habitat and to habitat 20 

protection, restoration, management and enhancement associated with CM3, CM9, and CM11. These 21 

conservation activities would be guided by species-specific goals and objectives, and by AMM1, 22 

including AMM2 that requires construction best management practices, which would be in place 23 

throughout permit term for the proposed project.  All of these AMMs include elements that avoid or 24 

minimize the risk of affecting habitats and species adjacent to work areas. Considering these 25 

commitments over the permit term, the proposed project would not result in a substantial adverse 26 

effect through habitat modifications and would not substantially reduce the number or restrict the 27 

range of vernal pool crustaceans. Therefore, the project would have a less-than-significant impact on 28 

vernal pool crustaceans.  29 

The proposed project would result in permanent and temporary impacts on modeled habitat for 30 

valley elderberry longhorn beetle in the study area. These effects would result from the construction 31 

of the water conveyance facilities (CM1), and implementing other conservation measures (Yolo 32 

Bypass fisheries improvements [CM2] and tidal restoration [CM4]). The implementation of CMs and 33 

AMMs, including AMM2 which includes construction best management practices, would offset and 34 

minimize these impacts. All of these AMMs include elements that avoid or minimize the risk of 35 

affecting habitats and species adjacent to work areas and RTM storage sites. These commitments, 36 

implemented together with the AMMs, are more than sufficient to support the conclusion that the 37 

near-term impacts of the proposed project would be less than significant under CEQA.  38 

The effects on nonlisted vernal pool invertebrate habitat from the proposed project would represent 39 

an adverse effect as a result of habitat modification of a special-status species and potential for 40 

direct mortality in the absence of other conservation actions. The implementation of CMs and AMMs, 41 

including AMM2 which includes construction best management practices, would offset and 42 

minimize these impacts.  Considering these commitments, the proposed project would not result in 43 
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a substantial adverse effect through habitat modifications and would not substantially reduce the 1 

number or restrict the range of nonlisted vernal pool invertebrates.   2 

The proposed project would result in permanent and temporary effects on aquatic habitat and 3 

upland terrestrial cover habitat for California red-legged frog. The effects would result from 4 

construction of the water conveyance facilities (CM1 and CM11). These conservation actions would 5 

occur in the same timeframe as the construction losses, thereby avoiding adverse effects of habitat 6 

loss on California red-legged frog. The implementation of CMs and AMMs, including AMM2 which 7 

includes construction best management practices, would offset and minimize these impacts. These 8 

AMMs include elements that avoid or minimize the risk of affecting individuals and species habitats 9 

adjacent to work areas and storage sites. With implementation of these AMMs and CM3 offset the 10 

impacts and are more than sufficient to support the conclusion that the near-term effects of the 11 

proposed project on California red-legged frog would be less than significant. 12 

The proposed project would permanently and temporarily combined remove upland terrestrial 13 

cover habitat for California tiger salamander.  In the absence of other conservation actions, the 14 

losses of California tiger salamander upland habitat associated with the proposed project would 15 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 16 

special-status species. However, with habitat protection and restoration associated with the 17 

conservation components, guided by landscape-scale goals and objectives and by AMMs, including 18 

AMM2, which includes elements that avoid or minimize the risk of affecting habitats and species 19 

adjacent to work areas and storage sites and would be in place throughout the construction phase, 20 

the impacts of the proposed project as a whole on California tiger salamander would not be 21 

significant. 22 

Implementation of the proposed project would result in a loss of modeled foraging habitat for 23 

California least tern in the study area in the near-term. These effects would result from the 24 

construction of the water conveyance facilities (CM1), and implementing other conservation 25 

measures (Yolo Bypass fisheries improvements [CM2], and tidal habitat restoration [CM4]). The 26 

implementation of MMs, CMs and AMMs, including AMM2 which includes construction best 27 

management practices, would offset and minimize these impacts. Therefore, the loss of habitat 28 

under this alternative would have a less-than-significant impact on California least tern. 29 

In the absence of other conservation actions, the effects on greater sandhill crane habitat from the 30 

proposed project would represent an adverse effect as a result of habitat modification of a special-31 

status species and potential for direct mortality. Mitigation Measure BIO-69a, AMMs that would 32 

eliminate the potential take, including AMM2, would be available to guide the near-term protection 33 

of cultivated lands to ensure that the near-term impacts of moderate- to very high-value habitat for 34 

greater sandhill crane were compensated for with appropriate crop types and natural communities, 35 

and would offset impacts from the proposed project so that it would not result in a substantial 36 

adverse effect through habitat modifications and would not substantially result in take of greater 37 

sandhill cranes per Section 86 of the California Fish and Game Code.  38 

In the absence of other conservation actions, the effects on lesser sandhill crane habitat from the 39 

proposed project would represent an adverse effect as a result of habitat modification of a special-40 

status species and potential for direct mortality. Implementation of Mitigation Measure BIO-72 and 41 

AMMS, including AMM2, would offset impacts so that the proposed project would not result in a 42 

substantial adverse effect through habitat modifications and would not substantially reduce the 43 
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number or restrict the range of lesser sandhill cranes. Therefore, the proposed project would have a 1 

less-than-significant impact on lesser sandhill cranes. 2 

The proposed project’s conservation measures would result in the combined permanent and 3 

temporary loss of modeled habitat for least Bell’s vireo and yellow warbler. Conservation measures 4 

that would result in these losses are conveyance facilities and transmission line construction, and 5 

establishment and use of borrow and spoil areas (CM1), Fremont Weir/Yolo Bypass fisheries 6 

improvements (CM2), tidal natural communities restoration (CM4), and seasonally inundated 7 

floodplain restoration (CM5). Habitat enhancement and management activities (CM11) which 8 

include ground disturbance or removal of nonnative vegetation, could result in local adverse habitat 9 

effects. In addition, maintenance activities associated with the long-term operation of the water 10 

conveyance facilities and other project-related physical facilities could degrade or eliminate least 11 

Bell’s vireo and yellow warbler habitat. AMMs, including AMM2, and Mitigation Measure BIO-75 12 

would offset these impacts so that the proposed project would not result in a substantial adverse 13 

effect through habitat modifications and would not substantially reduce the number or restrict the 14 

range of either species. 15 

In the absence of other conservation actions, the effects on tricolored blackbird habitat from the 16 

proposed project would represent an adverse effect as a result of habitat modification and potential 17 

for direct mortality of a special-status species. The acres of protection and restoration contained in 18 

the near-term Plan goals, in addition to the detailed habitat value goals that would be applied to 19 

near-term acres, are more than sufficient to satisfy the typical mitigation ratios that would be 20 

applied to the project-level effects of CM1 and the near-term impacts from other conservation 21 

measures on nesting, roosting, and cultivated lands foraging habitat. With the protection and 22 

restoration acres described above, and the implementation of AMMs, including AMM2, potential 23 

impacts of Plan implementation in the near-term time period would result in a less-than-significant 24 

impact on tricolored blackbird. 25 

The loss of western burrowing owl habitat and potential for mortality of this special-status species 26 

under the proposed project would represent an adverse effect in the absence of other conservation 27 

actions. However, with habitat protection and restoration associated with CM3, CM8, and CM11, 28 

guided by biological goals and objectives and by AMMs, including AMM2, and with Mitigation 29 

Measure BIO-91, the loss of habitat or direct mortality through implementation of the proposed 30 

project would not result in a substantial adverse effect through habitat modifications and would not 31 

substantially reduce the number or restrict the range of the species. 32 

In the absence of other conservation actions, the loss of western yellow-billed cuckoo habitat 33 

associated with the proposed project would represent an adverse effect as a result of habitat 34 

modification and potential for direct mortality of a special-status species. However, the species is 35 

not an established breeder in the study area and current presence is limited to migrants. In addition, 36 

the habitat that would be lost consists of small, fragmented riparian stands that do not provide high-37 

value habitat for the species. With habitat protection and restoration associated with CM3, CM7, and 38 

CM11, guided by biological goals and objectives and by AMMs, including AMM2, the effects of habitat 39 

loss and potential mortality on western yellow-billed cuckoo under the proposed project would be 40 

less-than-significant. 41 

In the absence of other conservation actions, the effects on white-tailed kite habitat from the 42 

proposed project would represent an adverse effect as a result of habitat modification and potential 43 

for direct mortality of a special status species; however, considering the proposed project's 44 



 Environmental Commitments, AMMs, and CMs 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3B-94 
2015 

ICF 00139.14 

 

protection and restoration provisions, which would provide acreages of new or enhanced habitat in 1 

amounts greater than necessary to compensate for the time lag of restoring riparian and foraging 2 

habitats lost to construction and restoration activities, and with implementation of AMMs that 3 

would eliminate the potential for take, including AMM2, the loss of habitat or direct mortality 4 

through implementation of the proposed project would not result in take of white-tailed kite per 5 

Section 86 of the California Fish and Game Code. 6 

In the absence of other conservation actions, the effects on least Bell’s vireo and yellow warbler 7 

habitat from the proposed project would represent an adverse effect as a result of habitat 8 

modification and potential for direct mortality of special-status species. The acres of protection 9 

contained in the near-term Plan goals and the additional detail in the biological objectives for 10 

yellow-breasted chat satisfy the typical mitigation ratios that would be applied to the project-level 11 

effects of CM1, as well as mitigate the near-term effects of the other conservation measures. The 12 

restored riparian habitat could require 5 years to several decades, for ecological succession to occur 13 

and for restored riparian habitat to functionally replace habitat that has been affected. However, 14 

because the modeled habitat impacted largely consists of small patches of blackberry, willow, and 15 

riparian scrub, temporal losses of  potential habitat as a result of proposed project actions would be 16 

expected to have a less-than-significant population-level impact on the species in the near-term time 17 

period. Considering the conservation actions described above, and AMMs, including AMM2, the 18 

proposed project would not result in a substantial adverse effect through habitat modifications and 19 

would not substantially reduce the number or restrict the range of yellow-breasted chat.  20 

In the absence of other conservation actions, the effects on Cooper’s hawk and osprey nesting 21 

habitat would represent an adverse effect as a result of habitat modification and potential for direct 22 

mortality of special-status species. Cooper’s hawk and osprey are not species that are covered under 23 

the proposed project. For the proposed project to avoid an adverse effect on individuals, 24 

preconstruction surveys for noncovered avian species would be required to ensure that active nests 25 

are detected and avoided. Implementation of Mitigation Measure BIO-75 and AMMs, including 26 

AMM2, would reduce the potential impact on nesting Cooper’s hawk and osprey to a less-than–27 

significant level. 28 

In the absence of other conservation actions, the effects on golden eagle and ferruginous hawk 29 

foraging habitat would represent an adverse effect as a result of habitat modification and potential 30 

for direct mortality of special-status species. However, the acres of restoration and protection 31 

contained in the near-term Plan goals and the additional detail in the biological objectives satisfy the 32 

typical mitigation that would be applied to the project-level effects of CM1 on golden eagle and 33 

ferruginous hawk, as well as mitigate the near-term effects of the other conservation measures with 34 

the consideration that some portion of the cultivated lands protected in the near-term timeframe 35 

would be managed in suitable crop types to compensate for the loss of habitat at a ratio of 2:1. The 36 

implementation of these conservation actions, in addition to AMMs, including AMM2, and Mitigation 37 

Measure BIO-113, would reduce the impact of habitat loss in the near-term to less than significant.  38 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 39 

would represent an adverse effect as a result of habitat modification and potential for direct 40 

mortality of special-status species. This impact would be considered significant. However, the 41 

proposed project has committed to habitat protection, restoration, management and enhancement 42 

activities described above. The natural community restoration and protection activities would be 43 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 44 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 45 
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implementation of AMMs, including AMM2, and Mitigation Measure BIO-75, would reduce this 1 

potential impact to a less-than-significant level.  2 

In the absence of other conservation actions, effects on short-eared owl and northern harrier would 3 

represent an adverse effect as a result of habitat modification and potential for direct mortality of 4 

special-status species. This impact would be considered significant. However, the proposed project 5 

has committed to habitat protection, restoration, management and enhancement activities 6 

described above. The natural community restoration and protection activities would be concluded 7 

in the first 10 years of Plan implementation, which is close enough in time to the occurrence of 8 

impacts to constitute adequate mitigation for CEQA purposes. In addition, implementation of AMMs, 9 

including AMM2, and Mitigation Measure BIO-75, would reduce this potential impact to a less-than-10 

significant level.  11 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 12 

would represent an adverse effect as a result of habitat modification and potential for direct 13 

mortality of special-status species. This impact would be considered significant. However, the 14 

proposed project  has committed to habitat protection, restoration, management and enhancement 15 

activities described above. The natural community restoration and protection activities would be 16 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 17 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 18 

implementation of AMMs, including AMM2, and Mitigation Measure BIO-125, would reduce this 19 

potential impact in the near-term to a less-than-significant level. 20 

In the absence of other conservation actions, the effects on California horned lark and grasshopper 21 

sparrow habitat would represent an adverse effect as a result of habitat modification and potential 22 

direct mortality of special-status species. This impact would be significant. California horned lark 23 

and grasshopper sparrow are not covered species under the proposed project. For the proposed 24 

project to avoid an adverse effect on individuals, preconstruction surveys for noncovered avian 25 

species would be required to ensure that nests are detected and avoided. The acres of restoration 26 

and protection contained in the near-term Plan goals and the additional detail in the biological 27 

objectives satisfy the typical mitigation that would be applied to the project-level effects of CM1 on 28 

California horned lark and grasshopper sparrow, as well as mitigate the near-term effects of the 29 

other conservation measures with the consideration that some portion of the cultivated lands 30 

protected in the near-term timeframe would be managed in suitable crop types to compensate for 31 

the loss of habitat at a ratio of 2:1. With the acres of habitat protection and restoration described 32 

above, in addition to AMMs, including AMM2, and Mitigation Measure BIO-75, the proposed project 33 

would not result in a substantial adverse effect through habitat modification and would not 34 

substantially reduce the number or restrict the range of either species.  35 

In the absence of other conservation actions, the effects on least bittern and white-faced ibis habitat 36 

would represent an adverse effect as a result of habitat modification and potential direct mortality 37 

of special-status species. This impact would be significant. Least bittern and white-faced ibis are not 38 

covered species under the proposed project. For the proposed project to avoid an adverse effect on 39 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 40 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 41 

Plan goals satisfy the typical mitigation that would be applied to the project-level effects of CM1, as 42 

well as mitigate the near-term effects of the other conservation measures. With the acres of habitat 43 

protection and restoration described above, in addition to AMMs, including AMM2, and Mitigation 44 

Measure BIO-75, the proposed project would not result in a substantial adverse effect through 45 
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habitat modification and would not substantially reduce the number or restrict the range of either 1 

species. 2 

In the absence of other conservation actions, the effects on loggerhead shrike habitat would 3 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 4 

special-status species. This impact would be significant. Loggerhead shrike is not a covered species 5 

under the proposed project. For the proposed project to avoid an adverse effect on individuals, 6 

preconstruction surveys for noncovered avian species would be required to ensure that nests are 7 

detected and avoided. With implementation of Mitigation Measures BIO-138 and BIO-75, CM3 and 8 

CM11, as well as AMMs, including AMM2, the proposed project would not result in a substantial 9 

adverse effect through habitat modification and would not substantially reduce the number or 10 

restrict the range of either species.  11 

In the absence of other conservation actions, the effects on Modesto song sparrow habitat would 12 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 13 

special-status species. This impact would be significant. Modesto song sparrow is not a covered 14 

species under the proposed project. For the proposed project to avoid an adverse effect on 15 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 16 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 17 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 18 

would be applied to the project-level effects of CM1 on Modesto song sparrow, as well as mitigate 19 

the near-term effects of the other conservation measures. With the acres of habitat protection and 20 

restoration described above, in addition to AMMs, including AMM2, and Mitigation Measure BIO-75, 21 

the proposed project would not result in a substantial adverse effect through habitat modification 22 

and would not substantially reduce the number or restrict the range of the species. 23 

In the absence of other conservation actions, the effects on yellow-headed blackbird habitat would 24 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 25 

special-status species. This impact would be significant. Yellow-headed blackbird is not a covered 26 

species under the proposed project. For the proposed project to avoid an adverse effect on 27 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 28 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 29 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 30 

would be applied to the project-level effects of CM1 on yellow-headed blackbird habitat, as well as 31 

mitigate the near-term effects of the other conservation measures. With implementation of AMMs, 32 

including AMM2, and Mitigation Measure BIO-75, the proposed project would not result in a 33 

substantial adverse effect through habitat modification and would not substantially reduce the 34 

number or restrict the range of the species.  35 

Implementation of the proposed project would result in temporary and permanent losses of riparian 36 

and grassland habitat and potential direct mortality of riparian brush rabbit. However, the habitat 37 

restoration and protection associated with CM3, CM7, CM8, and CM11, guided by species-specific 38 

goals and objectives and by AMMs, including AMM2, would offset significant impacts so that the 39 

proposed project would not represent a substantial adverse effect through habitat modifications 40 

and would not substantially reduce the number or restrict the range of the species.  41 

In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 42 

habitat from the proposed project would represent a significant impact as a result of habitat 43 

modification and potential direct mortality of a special-status species. However, with habitat 44 
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protection, restoration, management, and enhancement associated with CM3, CM8, and CM11, and 1 

guided by AMMs, including AMM2, which would be in place throughout the time period of 2 

construction, and with implementation of Mitigation Measure BIO-162, the impact of the proposed 3 

project as a whole on San Joaquin kit fox and American badger would be less than significant.  4 

Implementation of the proposed project would result in the loss of habitat or direct mortality and 5 

would  result in a substantial adverse effect through habitat modifications and would substantially 6 

reduce the number or restrict the range of San Joaquin pocket mouse. With implementation of 7 

AMMs, including AMM2, the loss of habitat or direct mortality under the proposed project would 8 

have a less-than-significant impact on San Joaquin pocket mouse. 9 

The permanent loss of roosting habitat from the proposed project would be mitigated, minimized, 10 

and offset through implementation of Mitigation Measure BIO-166, and AMMs, including AMM2. 11 

These AMMs include elements that avoid or minimize the risk of construction activity affecting 12 

habitat and species adjacent to work areas and storage sites. 13 

In absence of the implementation of AMM2, in addition to other CMs, MMs, and AMMs, there would 14 

be a greater potential for significant impacts to these species and natural communities due to loss of 15 

habitat and loss of species from construction and/or operation of the proposed project. Refer to the 16 

impact analyses for each resource for more detail. 17 

3B.4.3 AMM3 Stormwater Pollution Prevention Plan 18 

Explanation of effectiveness: During construction, the proposed project could result in the direct loss 19 

of vernal pool complex natural community due to inundation during tidal marsh restoration (CM4) 20 

and construction of the water conveyance facility (CM1). The construction- and inundation-related 21 

loss of this special-status natural community would represent a significant impact if it were not 22 

offset by avoidance and minimization measures and other actions associated with proposed project 23 

conservation components. Loss of vernal pool complex natural community would be considered 24 

both a loss in acreage of a sensitive natural community and a loss of wetland as defined by Section 25 

404 of the CWA. Implementation of CM3 and AMMs, including AMM3, would offset and minimize 26 

these impacts. Because of the offsetting protection and restoration activities and implementation of 27 

AMMs, impacts would be less than significant. 28 

During the near-term timeframe, the proposed project would permanently remove and temporarily 29 

remove managed wetland through inundation or construction-related losses in habitat from CM1, 30 

CM2, and CM4 activities. The construction or inundation loss of this special-status natural 31 

community would represent a significant impact if it were not offset by other conservation actions. 32 

The implementation of CMs and AMMs, including AMM3 which includes incorporation of a 33 

stormwater pollution prevention plan, would offset and minimize these impacts. The AMMs include 34 

elements that avoid or minimize the risk of affecting habitats at work areas. In spite of the managed 35 

wetland protection, restoration and avoidance measures contained in the proposed project there 36 

would be a net reduction in the acreage of this special-status natural community in the near-term. 37 

This would be a significant impact when judged by the significance criteria listed earlier in this 38 

chapter. However, the conversion of these managed habitats to natural tidal wetland types that 39 

support similar ecological functions (2,000 acres of tidal brackish emergent wetland and 8,850 acres 40 

of tidal freshwater emergent wetland) would offset this significant impact. As a result, there would 41 

be a less-than-significant impact. 42 
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The effects on vernal pool crustacean habitat from construction and operation of the proposed 1 

project would represent an adverse effect as a result of habitat modification of a special-status 2 

species and potential for direct mortality in the absence of other conservation actions. However, the 3 

proposed project has committed to impact limits for vernal pool crustacean habitat and to habitat 4 

protection, restoration, management and enhancement associated with CM3, CM9, and CM11. These 5 

conservation activities would be guided by species-specific goals and objectives, and by AMM1, 6 

including AMM3 that requires incorporation of a stormwater pollution prevention plan, which 7 

would be in place throughout the proposed project’s permit term.  All of these AMMs include 8 

elements that avoid or minimize the risk of affecting habitats and species adjacent to work areas. 9 

Considering these commitments over the permit term, the proposed project would not result in a 10 

substantial adverse effect through habitat modifications and would not substantially reduce the 11 

number or restrict the range of vernal pool crustaceans. Therefore, the project would have a less-12 

than-significant impact on vernal pool crustaceans.  13 

The proposed project would result in permanent and temporary impacts on modeled habitat for 14 

valley elderberry longhorn beetle in the study area. These effects would result from the construction 15 

of the water conveyance facilities (CM1), and implementing other conservation measures (Yolo 16 

Bypass fisheries improvements [CM2] and tidal restoration [CM4]). The implementation of CMs and 17 

AMMs, including AMM3 which includes incorporation of a stormwater pollution prevention plan, 18 

would offset and minimize these impacts. All of these AMMs include elements that avoid or 19 

minimize the risk of affecting habitats and species adjacent to work areas and RTM storage sites. 20 

These commitments, implemented together with the AMMs, are more than sufficient to support the 21 

conclusion that the near-term impacts of the proposed project would be less than significant under 22 

CEQA.  23 

The effects on nonlisted vernal pool invertebrate habitat from the proposed project would represent 24 

an adverse effect as a result of habitat modification of a special-status species and potential for 25 

direct mortality in the absence of other conservation actions. The implementation of CMs and AMMs, 26 

including AMM3 which includes incorporation of a stormwater pollution prevention plan, would 27 

offset and minimize these impacts.  Considering these commitments, the proposed project would not 28 

result in a substantial adverse effect through habitat modifications and would not substantially 29 

reduce the number or restrict the range of nonlisted vernal pool invertebrates.   30 

The proposed project would result in permanent and temporary effects on aquatic habitat and 31 

upland terrestrial cover habitat for California red-legged frog. The effects would result from 32 

construction of the water conveyance facilities (CM1 and CM11). These conservation actions would 33 

occur in the same timeframe as the construction losses, thereby avoiding adverse effects of habitat 34 

loss on California red-legged frog. The implementation of CMs and AMMs, including AMM3 which 35 

includes incorporation of a stormwater pollution prevention plan, would offset and minimize these 36 

impacts. These AMMs include elements that avoid or minimize the risk of affecting individuals and 37 

species habitats adjacent to work areas and storage sites. With implementation of these AMMs and 38 

CM3 offset the impacts and are more than sufficient to support the conclusion that the near-term 39 

effects of the proposed project on California red-legged frog would be less than significant. 40 

The proposed project would permanently and temporarily combined remove upland terrestrial 41 

cover habitat for California tiger salamander.  In the absence of other conservation actions, the 42 

losses of California tiger salamander upland habitat associated with the proposed project would 43 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 44 

special-status species. However, with habitat protection and restoration associated with the 45 
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conservation components, guided by landscape-scale goals and objectives and by AMMs, including 1 

AMM3, which includes elements that avoid or minimize the risk of affecting habitats and species 2 

adjacent to work areas and storage sites and would be in place throughout the construction phase, 3 

the impacts of the proposed project as a whole on California tiger salamander would not be 4 

significant. 5 

Implementation of the proposed project would result in a loss of modeled foraging habitat for 6 

California least tern in the study area in the near-term. These effects would result from the 7 

construction of the water conveyance facilities (CM1), and implementing other conservation 8 

measures (Yolo Bypass fisheries improvements [CM2], and tidal habitat restoration [CM4]). The 9 

implementation of MMs, CMs and AMMs, including AMM3 which includes incorporation of a 10 

stormwater pollution prevention plan, would offset and minimize these impacts. Therefore, the loss 11 

of habitat under this alternative would have a less-than-significant impact on California least tern. 12 

In the absence of other conservation actions, the effects on greater sandhill crane habitat from the 13 

proposed project would represent an adverse effect as a result of habitat modification of a special-14 

status species and potential for direct mortality. Mitigation Measure BIO-69a, AMMs that would 15 

eliminate potential take, including AMM3, would be available to guide the near-term protection of 16 

cultivated lands to ensure that the near-term impacts of moderate- to very high-value habitat for 17 

greater sandhill crane were compensated for with appropriate crop types and natural communities, 18 

and would offset impacts from the proposed project so that it would not result in a substantial 19 

adverse effect through habitat modifications and would not result in take of greater sandhill cranes 20 

per Section 86 of the California Fish and Game Code.  21 

In the absence of other conservation actions, the effects on lesser sandhill crane habitat from the 22 

proposed project would represent an adverse effect as a result of habitat modification of a special-23 

status species and potential for direct mortality. Implementation of Mitigation Measure BIO-72 and 24 

AMMS, including AMM3, would offset impacts so that the proposed project would not result in a 25 

substantial adverse effect through habitat modifications and would not substantially reduce the 26 

number or restrict the range of lesser sandhill cranes. Therefore, the proposed project would have a 27 

less-than-significant impact on lesser sandhill cranes. 28 

The proposed project’s conservation measures would result in the combined permanent and 29 

temporary loss of modeled habitat for least Bell’s vireo and yellow warbler. Conservation measures 30 

that would result in these losses are conveyance facilities and transmission line construction, and 31 

establishment and use of borrow and spoil areas (CM1), Fremont Weir/Yolo Bypass fisheries 32 

improvements (CM2), tidal natural communities restoration (CM4), and seasonally inundated 33 

floodplain restoration (CM5). Habitat enhancement and management activities (CM11) which 34 

include ground disturbance or removal of nonnative vegetation, could result in local adverse habitat 35 

effects. In addition, maintenance activities associated with the long-term operation of the water 36 

conveyance facilities and other project-related physical facilities could degrade or eliminate least 37 

Bell’s vireo and yellow warbler habitat. AMMs, including AMM3, and Mitigation Measure BIO-75 38 

would offset these impacts so that the proposed project would not result in a substantial adverse 39 

effect through habitat modifications and would not substantially reduce the number or restrict the 40 

range of either species. 41 

In the absence of other conservation actions, the effects on tricolored blackbird habitat from the 42 

proposed project would represent an adverse effect as a result of habitat modification and potential 43 

for direct mortality of a special-status species. The acres of protection and restoration contained in 44 
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the near-term Plan goals, in addition to the detailed habitat value goals that would be applied to 1 

near-term acres, are more than sufficient to satisfy the typical mitigation ratios that would be 2 

applied to the project-level effects of CM1 and the near-term impacts from other conservation 3 

measures on nesting, roosting, and cultivated lands foraging habitat. With the protection and 4 

restoration acres described above, and the implementation of AMMs, including AMM3, potential 5 

impacts of Plan implementation in the near-term time period would result in a less-than-significant 6 

impact on tricolored blackbird. 7 

The loss of western burrowing owl habitat and potential for mortality of this special-status species 8 

under the proposed project would represent an adverse effect in the absence of other conservation 9 

actions. However, with habitat protection and restoration associated with CM3, CM8, and CM11, 10 

guided by biological goals and objectives and by AMMs, including AMM3, and with Mitigation 11 

Measure BIO-91, the loss of habitat or direct mortality through implementation of the proposed 12 

project would not result in a substantial adverse effect through habitat modifications and would not 13 

substantially reduce the number or restrict the range of the species. 14 

In the absence of other conservation actions, the loss of western yellow-billed cuckoo habitat 15 

associated with the proposed project would represent an adverse effect as a result of habitat 16 

modification and potential for direct mortality of a special-status species. However, the species is 17 

not an established breeder in the study area and current presence is limited to migrants. In addition, 18 

the habitat that would be lost consists of small, fragmented riparian stands that do not provide high-19 

value habitat for the species. With habitat protection and restoration associated with CM3, CM7, and 20 

CM11, guided by biological goals and objectives and by AMMs, including AMM3, the effects of habitat 21 

loss and potential mortality on western yellow-billed cuckoo under the proposed project would be 22 

less-than-significant. 23 

In the absence of other conservation actions, the effects on white-tailed kite habitat from the 24 

proposed project would represent an adverse effect as a result of habitat modification and potential 25 

for direct mortality of a special status species; however, considering the proposed project's 26 

protection and restoration provisions, which would provide acreages of new or enhanced habitat in 27 

amounts greater than necessary to compensate for the time lag of restoring riparian and foraging 28 

habitats lost to construction and restoration activities, and with implementation of AMMs that 29 

would eliminate the potential for take and AMM3, the loss of habitat through implementation of the 30 

proposed project would not result in take of white-tailed kite per Section 86 of the California Fish 31 

and Game Code. 32 

In the absence of other conservation actions, the effects on least Bell’s vireo and yellow warbler 33 

habitat from the proposed project would represent an adverse effect as a result of habitat 34 

modification and potential for direct mortality of special-status species. The acres of protection 35 

contained in the near-term Plan goals and the additional detail in the biological objectives for 36 

yellow-breasted chat satisfy the typical mitigation ratios that would be applied to the project-level 37 

effects of CM1, as well as mitigate the near-term effects of the other conservation measures. The 38 

restored riparian habitat could require 5 years to several decades, for ecological succession to occur 39 

and for restored riparian habitat to functionally replace habitat that has been affected. However, 40 

because the modeled habitat impacted largely consists of small patches of blackberry, willow, and 41 

riparian scrub, temporal losses of  potential habitat as a result of proposed project’s actions would 42 

be expected to have a less-than-significant population-level impact on the species in the near-term 43 

time period. Considering the conservation actions described above, and AMMs, including AMM3, the 44 
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proposed project would not result in a substantial adverse effect through habitat modifications and 1 

would not substantially reduce the number or restrict the range of yellow-breasted chat.  2 

In the absence of other conservation actions, the effects on Cooper’s hawk and osprey nesting 3 

habitat would represent an adverse effect as a result of habitat modification and potential for direct 4 

mortality of special-status species. Cooper’s hawk and osprey are not species that are covered under 5 

the proposed project. For the proposed project to avoid an adverse effect on individuals, 6 

preconstruction surveys for noncovered avian species would be required to ensure that active nests 7 

are detected and avoided. Implementation of Mitigation Measure BIO-75 and AMMs, including 8 

AMM3, would reduce the potential impact on nesting Cooper’s hawk and osprey to a less-than–9 

significant level. 10 

In the absence of other conservation actions, the effects on golden eagle and ferruginous hawk 11 

foraging habitat would represent an adverse effect as a result of habitat modification and potential 12 

for direct mortality of special-status species. However, the acres of restoration and protection 13 

contained in the near-term Plan goals and the additional detail in the biological objectives satisfy the 14 

typical mitigation that would be applied to the project-level effects of CM1 on golden eagle and 15 

ferruginous hawk, as well as mitigate the near-term effects of the other conservation measures with 16 

the consideration that some portion of the cultivated lands protected in the near-term timeframe 17 

would be managed in suitable crop types to compensate for the loss of habitat at a ratio of 2:1. The 18 

implementation of these conservation actions, in addition to AMMs, including AMM3, and Mitigation 19 

Measure BIO-113, would reduce the impact of habitat loss in the near-term to less than significant.  20 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 21 

would represent an adverse effect as a result of habitat modification and potential for direct 22 

mortality of special-status species. This impact would be considered significant. However, the 23 

proposed project has committed to habitat protection, restoration, management and enhancement 24 

activities described above. The natural community restoration and protection activities would be 25 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 26 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 27 

implementation of AMMs, including AMM3, and Mitigation Measure BIO-75, would reduce this 28 

potential impact to a less-than-significant level.  29 

In the absence of other conservation actions, effects on short-eared owl and northern harrier would 30 

represent an adverse effect as a result of habitat modification and potential for direct mortality of 31 

special-status species. This impact would be considered significant. However, the proposed project 32 

has committed to habitat protection, restoration, management and enhancement activities 33 

described above. The natural community restoration and protection activities would be concluded 34 

in the first 10 years of Plan implementation, which is close enough in time to the occurrence of 35 

impacts to constitute adequate mitigation for CEQA purposes. In addition, implementation of AMMs, 36 

including AMM3, and Mitigation Measure BIO-75, would reduce this potential impact to a less-than-37 

significant level.  38 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 39 

would represent an adverse effect as a result of habitat modification and potential for direct 40 

mortality of special-status species. This impact would be considered significant. However, the 41 

proposed project has committed to habitat protection, restoration, management and enhancement 42 

activities described above. The natural community restoration and protection activities would be 43 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 44 



 Environmental Commitments, AMMs, and CMs 
 

 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3B-102 
2015 

ICF 00139.14 

 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 1 

implementation of AMMs, including AMM3, and Mitigation Measure BIO-125, would reduce this 2 

potential impact in the near-term to a less-than-significant level. 3 

In the absence of other conservation actions, the effects on California horned lark and grasshopper 4 

sparrow habitat would represent an adverse effect as a result of habitat modification and potential 5 

direct mortality of special-status species. This impact would be significant. California horned lark 6 

and grasshopper sparrow are not covered species under the proposed project. For the proposed 7 

project to avoid an adverse effect on individuals, preconstruction surveys for noncovered avian 8 

species would be required to ensure that nests are detected and avoided. The acres of restoration 9 

and protection contained in the near-term Plan goals and the additional detail in the biological 10 

objectives satisfy the typical mitigation that would be applied to the project-level effects of CM1 on 11 

California horned lark and grasshopper sparrow, as well as mitigate the near-term effects of the 12 

other conservation measures with the consideration that some portion of the cultivated lands 13 

protected in the near-term timeframe would be managed in suitable crop types to compensate for 14 

the loss of habitat at a ratio of 2:1. With the acres of habitat protection and restoration described 15 

above, in addition to AMMs, including AMM3, and Mitigation Measure BIO-75, the proposed project 16 

would not result in a substantial adverse effect through habitat modification and would not 17 

substantially reduce the number or restrict the range of either species.  18 

In the absence of other conservation actions, the effects on least bittern and white-faced ibis habitat 19 

would represent an adverse effect as a result of habitat modification and potential direct mortality 20 

of special-status species. This impact would be significant. Least bittern and white-faced ibis are not 21 

covered species under the proposed project. For the proposed project to avoid an adverse effect on 22 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 23 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 24 

Plan goals satisfy the typical mitigation that would be applied to the project-level effects of CM1, as 25 

well as mitigate the near-term effects of the other conservation measures. With the acres of habitat 26 

protection and restoration described above, in addition to AMMs, including AMM3, and Mitigation 27 

Measure BIO-75, the proposed project would not result in a substantial adverse effect through 28 

habitat modification and would not substantially reduce the number or restrict the range of either 29 

species. 30 

In the absence of other conservation actions, the effects on loggerhead shrike habitat would 31 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 32 

special-status species. This impact would be significant. Loggerhead shrike is not a covered species 33 

under the proposed project. For the proposed project to avoid an adverse effect on individuals, 34 

preconstruction surveys for noncovered avian species would be required to ensure that nests are 35 

detected and avoided. With implementation of Mitigation Measures BIO-138 and BIO-75, CM3 and 36 

CM11, as well as AMMs, including AMM3, the proposed project would not result in a substantial 37 

adverse effect through habitat modification and would not substantially reduce the number or 38 

restrict the range of either species.  39 

In the absence of other conservation actions, the effects on Modesto song sparrow habitat would 40 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 41 

special-status species. This impact would be significant. Modesto song sparrow is not a covered 42 

species under the proposed project. For the proposed project to avoid an adverse effect on 43 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 44 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 45 
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Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 1 

would be applied to the project-level effects of CM1 on Modesto song sparrow, as well as mitigate 2 

the near-term effects of the other conservation measures. With the acres of habitat protection and 3 

restoration described above, in addition to AMMs, including AMM3, and Mitigation Measure BIO-75, 4 

the proposed project would not result in a substantial adverse effect through habitat modification 5 

and would not substantially reduce the number or restrict the range of the species. 6 

In the absence of other conservation actions, the effects on yellow-headed blackbird habitat would 7 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 8 

special-status species. This impact would be significant. Yellow-headed blackbird is not a covered 9 

species under the proposed project. For the proposed project to avoid an adverse effect on 10 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 11 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 12 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 13 

would be applied to the project-level effects of CM1 on yellow-headed blackbird habitat, as well as 14 

mitigate the near-term effects of the other conservation measures. With implementation of AMMs, 15 

including AMM3, and Mitigation Measure BIO-75, the proposed project would not result in a 16 

substantial adverse effect through habitat modification and would not substantially reduce the 17 

number or restrict the range of the species.  18 

Implementation of the proposed project would result in temporary and permanent losses of riparian 19 

and grassland habitat and potential direct mortality of riparian brush rabbit. However, the habitat 20 

restoration and protection associated with CM3, CM7, CM8, and CM11, guided by species-specific 21 

goals and objectives and by AMMs, including AMM3, would offset significant impacts so that the 22 

proposed project would not represent a substantial adverse effect through habitat modifications 23 

and would not substantially reduce the number or restrict the range of the species.  24 

In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 25 

habitat from the proposed project would represent a significant impact as a result of habitat 26 

modification and potential direct mortality of a special-status species. However, with habitat 27 

protection, restoration, management, and enhancement associated with CM3, CM8, and CM11, and 28 

guided by AMMs, including AMM3, which would be in place throughout the time period of 29 

construction, and with implementation of Mitigation Measure BIO-162, the impact of the proposed 30 

project as a whole on San Joaquin kit fox and American badger would be less than significant.  31 

Implementation of the proposed project would result in the loss of habitat or direct mortality 32 

through and would  result in a substantial adverse effect through habitat modifications and would 33 

substantially reduce the number or restrict the range of San Joaquin pocket mouse. With 34 

implementation of AMMs, including AMM3, the loss of habitat or direct mortality under the 35 

proposed project would have a less-than-significant impact on San Joaquin pocket mouse. 36 

The permanent loss of roosting habitat from the proposed project would be mitigated, minimized, 37 

and offset through implementation of Mitigation Measure BIO-166, and AMMs, including AMM3. 38 

These AMMs include elements that avoid or minimize the risk of construction activity affecting 39 

habitat and species adjacent to work areas and storage sites. 40 

In absence of the implementation of AMM3, in addition to other CMs, MMs, and AMMs, there would 41 

be a greater potential for significant impacts to these species and natural communities due to loss of 42 

habitat and loss of species from construction and/or operation of the proposed project. Refer to the 43 

impact analyses for each resource for more detail. 44 
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3B.4.4 AMM4 Erosion and Sediment Control Plan 1 

Explanation of effectiveness: The operation and maintenance activities associated with the proposed 2 

project would have the potential to create minor losses in total acreage of tidal perennial aquatic 3 

natural community in the study area, and could create temporary increases in turbidity and 4 

sedimentation. The activities could also introduce herbicides periodically to control nonnative, 5 

invasive plants. Implementation of environmental commitments, CMs and AMMs, including AMM4, 6 

would minimize these impacts. Ongoing operation, maintenance and management activities would 7 

not result in a net permanent reduction in the acreage or value of this sensitive natural community 8 

within the study area. Therefore, there would be a less-than-significant impact on the tidal perennial 9 

aquatic natural community. 10 

The operation and maintenance activities associated with the proposed project would have the 11 

potential to create minor changes in total acreage of tidal brackish emergent wetland natural 12 

community in the study area, and could create temporary increases in turbidity and sedimentation. 13 

The activities could also introduce herbicides periodically to control nonnative, invasive plants. 14 

Implementation of environmental commitments, CMs and AMMs, including AMM4, would minimize 15 

these impacts, and other operations and maintenance activities. Long-term restoration activities 16 

associated with CM4 Tidal Natural Communities Restoration would greatly expand this natural 17 

community in the study area. 18 

The operation and maintenance activities associated with the proposed project, including changed 19 

water operations in the upstream rivers, would have the potential to create minor changes in total 20 

acreage of tidal freshwater emergent wetland natural community in the study area, and could create 21 

temporary increases in turbidity and sedimentation. The activities could also introduce herbicides 22 

periodically to control nonnative, invasive plants. Implementation of environmental commitments, 23 

CMs, and AMMs, including AMM4, would minimize and offset these effects. Long-term restoration 24 

activities associated with CM4 Tidal Natural Communities Restoration would greatly expand this 25 

natural community in the study area.  26 

The operation and maintenance activities associated with the proposed project would have the 27 

potential to create minor changes in total acreage of valley/foothill riparian natural community in 28 

the study area, and could create temporary increases in turbidity and sedimentation. The activities 29 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 30 

environmental commitments, CMs, and AMMs, including AMM4, would minimize and offset these 31 

effects. With the restoration and enhancement of these amounts of habitat, in addition to 32 

implementation of AMMs, impacts on this natural community would be less than significant for 33 

CEQA purposes. 34 

The operation and maintenance activities associated with the proposed project would have the 35 

potential to create minor changes in total acreage of nontidal perennial aquatic natural community 36 

in the study area, and could create temporary increases in turbidity and sedimentation. The 37 

activities could also introduce herbicides periodically to control nonnative, invasive plants. 38 

Implementation of environmental commitments, CMs, and AMMs, including AMM4, would offset and 39 

minimize these effects. Ongoing operation, maintenance and management activities would not result 40 

in a net permanent reduction in this sensitive natural community within the study area. Therefore, 41 

there would be a less-than-significant impact on the nontidal perennial aquatic natural community. 42 

The operation and maintenance activities associated with the proposed project would have the 43 

potential to create minor changes in total acreage of nontidal freshwater perennial emergent 44 
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wetland natural community in the study area, and could create temporary increases in turbidity and 1 

sedimentation. The activities could also introduce herbicides periodically to control nonnative, 2 

invasive plants. Implementation of environmental commitments, CMs, and AMMs, including AMM4, 3 

would minimize and offset these impacts. 4 

The operation and maintenance activities associated with the proposed project would have the 5 

potential to create minor changes in total acreage of alkali seasonal wetland complex natural 6 

community in the study area, and could create temporary increases sedimentation. The activities 7 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 8 

environmental commitments, CMs and AMMs, including AMM4, would offset and minimize these 9 

impacts to a less than significant level. 10 

During construction, the proposed project could result in the direct loss of vernal pool complex 11 

natural community due to inundation during tidal marsh restoration (CM4) and construction of the 12 

water conveyance facility (CM1). The construction- and inundation-related loss of this special-status 13 

natural community would represent a significant impact if it were not offset by avoidance and 14 

minimization measures and other actions associated with proposed project conservation 15 

components. Loss of vernal pool complex natural community would be considered both a loss in 16 

acreage of a sensitive natural community and a loss of wetland as defined by Section 404 of the 17 

CWA. Implementation of CM3 and AMMs, including AMM4, would offset and minimize these impacts. 18 

Because of the offsetting protection and restoration activities and implementation of AMMs, impacts 19 

would be less than significant. 20 

The operation and maintenance activities associated with the proposed project would have the 21 

potential to create minor changes in total acreage of vernal pool complex natural community in the 22 

study area, and could create temporary increases in sedimentation or damage from recreational 23 

activity. The activities could also introduce herbicides periodically to control nonnative, invasive 24 

plants. These impacts would be offset and minimized through implementation of environmental 25 

commitments, CMs and AMMS, including AMM4.  26 

During the near-term timeframe, the proposed project would permanently remove and temporarily 27 

remove managed wetland through inundation or construction-related losses in habitat from CM1, 28 

CM2, and CM4 activities. The construction or inundation loss of this special-status natural 29 

community would represent a significant impact if it were not offset by other conservation actions. 30 

The implementation of CMs and AMMs, including AMM4 which includes an erosion and sediment 31 

control plan, would offset and minimize these impacts. The AMMs include elements that avoid or 32 

minimize the risk of affecting habitats at work areas. In spite of the managed wetland protection, 33 

restoration and avoidance measures contained in the proposed project there would be a net 34 

reduction in the acreage of this special-status natural community in the near-term. This would be a 35 

significant impact when judged by the significance criteria listed earlier in this chapter. However, 36 

the conversion of these managed habitats to natural tidal wetland types that support similar 37 

ecological functions (2,000 acres of tidal brackish emergent wetland and 8,850 acres of tidal 38 

freshwater emergent wetland) would offset this significant impact. As a result, there would be a 39 

less-than-significant impact. 40 

The operation and maintenance activities associated with the proposed project would have the 41 

potential to create minor changes in total acreage of managed wetland natural community in the 42 

study area, and could create temporary increases in turbidity and sedimentation. The activities 43 

could also introduce herbicides periodically to control nonnative, invasive plants. Hunting could 44 
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intermittently reduce the availability of this community to special-status and common wildlife 1 

species. Implementation of environmental commitments, CMs and AMMS, including AMM4, would 2 

minimize and offset these impacts to a less than significant level.   3 

The operation and maintenance activities associated with the proposed project would have the 4 

potential to create minor changes in total acreage of other natural seasonal wetland natural 5 

community in the study area, and could create temporary increases in sedimentation. The activities 6 

could also introduce herbicides periodically to control nonnative, invasive plants. The 7 

implementation of CMs and AMMs, including AMM4 which includes an erosion and sediment control 8 

plan, would offset and minimize these impacts. Ongoing operation, maintenance and management 9 

activities would not result in a net permanent reduction in this natural community within the study 10 

area. 11 

The operation and maintenance activities associated with the proposed project would have the 12 

potential to create minor changes in total acreage of grassland natural community in the study area, 13 

and could create temporary increases sedimentation. The activities could also introduce herbicides 14 

periodically to control nonnative, invasive plants. The implementation of CMs and AMMs, including 15 

AMM4 which includes an erosion and sediment control plan, would offset and minimize these 16 

impacts. 17 

The effects on vernal pool crustacean habitat from construction and operation of the proposed 18 

project would represent an adverse effect as a result of habitat modification of a special-status 19 

species and potential for direct mortality in the absence of other conservation actions. However, the 20 

proposed project has committed to impact limits for vernal pool crustacean habitat and to habitat 21 

protection, restoration, management and enhancement associated with CM3, CM9, and CM11. These 22 

conservation activities would be guided by species-specific goals and objectives, and by AMM1, 23 

including AMM4 that requires an erosion and sediment control plan, which would be in place 24 

throughout the proposed project’s permit term.  All of these AMMs include elements that avoid or 25 

minimize the risk of affecting habitats and species adjacent to work areas. Considering these 26 

commitments over the permit term, the proposed project would not result in a substantial adverse 27 

effect through habitat modifications and would not substantially reduce the number or restrict the 28 

range of vernal pool crustaceans. Therefore, the project would have a less-than-significant impact on 29 

vernal pool crustaceans.  30 

The proposed project would result in permanent and temporary impacts on modeled habitat for 31 

valley elderberry longhorn beetle in the study area. These effects would result from the construction 32 

of the water conveyance facilities (CM1), and implementing other conservation measures (Yolo 33 

Bypass fisheries improvements [CM2] and tidal restoration [CM4]). The implementation of CMs and 34 

AMMs, including AMM4 which includes an erosion and sediment control plan, would offset and 35 

minimize these impacts. All of these AMMs include elements that avoid or minimize the risk of 36 

affecting habitats and species adjacent to work areas and RTM storage sites. These commitments, 37 

implemented together with the AMMs, are more than sufficient to support the conclusion that the 38 

near-term impacts of the proposed project would be less than significant under CEQA.  39 

The effects on nonlisted vernal pool invertebrate habitat from the proposed project would represent 40 

an adverse effect as a result of habitat modification of a special-status species and potential for 41 

direct mortality in the absence of other conservation actions. The implementation of CMs and AMMs, 42 

including AMM4 which includes an erosion and sediment control plan, would offset and minimize 43 

these impacts.  Considering these commitments, the proposed project would not result in a 44 
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substantial adverse effect through habitat modifications and would not substantially reduce the 1 

number or restrict the range of nonlisted vernal pool invertebrates.   2 

The proposed project would result in permanent and temporary effects on aquatic habitat and 3 

upland terrestrial cover habitat for California red-legged frog. The effects would result from 4 

construction of the water conveyance facilities (CM1 and CM11). These conservation actions would 5 

occur in the same timeframe as the construction losses, thereby avoiding adverse effects of habitat 6 

loss on California red-legged frog. The implementation of CMs and AMMs, including AMM4 which 7 

includes an erosion and sediment control plan, would offset and minimize these impacts. These 8 

AMMs include elements that avoid or minimize the risk of affecting individuals and species habitats 9 

adjacent to work areas and storage sites. With implementation of these AMMs and CM3 offset the 10 

impacts and are more than sufficient to support the conclusion that the near-term effects of the 11 

proposed project on California red-legged frog would be less than significant. 12 

The proposed project would permanently and temporarily combined remove upland terrestrial 13 

cover habitat for California tiger salamander.  In the absence of other conservation actions, the 14 

losses of California tiger salamander upland habitat associated with the proposed project would 15 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 16 

special-status species. However, with habitat protection and restoration associated with the 17 

conservation components, guided by landscape-scale goals and objectives and by AMMs, including 18 

AMM4, which includes elements that avoid or minimize the risk of affecting habitats and species 19 

adjacent to work areas and storage sites and would be in place throughout the construction phase, 20 

the impacts of the proposed project as a whole on California tiger salamander would not be 21 

significant. 22 

Implementation of the proposed project would result in a loss of modeled foraging habitat for 23 

California least tern in the study area in the near-term. These effects would result from the 24 

construction of the water conveyance facilities (CM1), and implementing other conservation 25 

measures (Yolo Bypass fisheries improvements [CM2], and tidal habitat restoration [CM4]). The 26 

implementation of MMs, CMs and AMMs, including AMM4 which includes an erosion and sediment 27 

control plan, would offset and minimize these impacts. Therefore, the loss of habitat under this 28 

alternative would have a less-than-significant impact on California least tern. 29 

In the absence of other conservation actions, the effects on greater sandhill crane habitat from the 30 

proposed project would represent an adverse effect as a result of habitat modification of a special-31 

status species and potential for direct mortality. Mitigation Measure BIO-69a and AMMs that would 32 

eliminate the potential for take, including AMM4, would be available to guide the near-term 33 

protection of cultivated lands to ensure that the near-term impacts of moderate- to very high-value 34 

habitat for greater sandhill crane were compensated for with appropriate crop types and natural 35 

communities, and would offset impacts from the proposed project so that it would not result in take 36 

of greater sandhill cranes per Section 86 of the California Fish and Game Code.  37 

In the absence of other conservation actions, the effects on lesser sandhill crane habitat from the 38 

proposed project would represent an adverse effect as a result of habitat modification of a special-39 

status species and potential for direct mortality. Implementation of Mitigation Measure BIO-72 and 40 

AMMS, including AMM4, would offset impacts so that the proposed project would not result in a 41 

substantial adverse effect through habitat modifications and would not substantially reduce the 42 

number or restrict the range of lesser sandhill cranes. Therefore, the proposed project would have a 43 

less-than-significant impact on lesser sandhill cranes. 44 
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The proposed project’s conservation measures would result in the combined permanent and 1 

temporary loss of modeled habitat for least Bell’s vireo and yellow warbler. Conservation measures 2 

that would result in these losses are conveyance facilities and transmission line construction, and 3 

establishment and use of borrow and spoil areas (CM1), Fremont Weir/Yolo Bypass fisheries 4 

improvements (CM2), tidal natural communities restoration (CM4), and seasonally inundated 5 

floodplain restoration (CM5). Habitat enhancement and management activities (CM11) which 6 

include ground disturbance or removal of nonnative vegetation, could result in local adverse habitat 7 

effects. In addition, maintenance activities associated with the long-term operation of the water 8 

conveyance facilities and other project-related physical facilities could degrade or eliminate least 9 

Bell’s vireo and yellow warbler habitat. AMMs, including AMM4, and Mitigation Measure BIO-75 10 

would offset these impacts so that the proposed project would not result in a substantial adverse 11 

effect through habitat modifications and would not substantially reduce the number or restrict the 12 

range of either species. 13 

In the absence of other conservation actions, the effects on tricolored blackbird habitat from the 14 

proposed project would represent an adverse effect as a result of habitat modification and potential 15 

for direct mortality of a special-status species. The acres of protection and restoration contained in 16 

the near-term Plan goals, in addition to the detailed habitat value goals that would be applied to 17 

near-term acres, are more than sufficient to satisfy the typical mitigation ratios that would be 18 

applied to the project-level effects of CM1 and the near-term impacts from other conservation 19 

measures on nesting, roosting, and cultivated lands foraging habitat. With the protection and 20 

restoration acres described above, and the implementation of AMMs, including AMM4, potential 21 

impacts of Plan implementation in the near-term time period would result in a less-than-significant 22 

impact on tricolored blackbird. 23 

The loss of western burrowing owl habitat and potential for mortality of this special-status species 24 

under the proposed project would represent an adverse effect in the absence of other conservation 25 

actions. However, with habitat protection and restoration associated with CM3, CM8, and CM11, 26 

guided by biological goals and objectives and by AMMs, including AMM4, and with Mitigation 27 

Measure BIO-91, the loss of habitat or direct mortality through implementation of the proposed 28 

project would not result in a substantial adverse effect through habitat modifications and would not 29 

substantially reduce the number or restrict the range of the species. 30 

In the absence of other conservation actions, the loss of western yellow-billed cuckoo habitat 31 

associated with the proposed project would represent an adverse effect as a result of habitat 32 

modification and potential for direct mortality of a special-status species. However, the species is 33 

not an established breeder in the study area and current presence is limited to migrants. In addition, 34 

the habitat that would be lost consists of small, fragmented riparian stands that do not provide high-35 

value habitat for the species. With habitat protection and restoration associated with CM3, CM7, and 36 

CM11, guided by biological goals and objectives and by AMMs, including AMM4, the effects of habitat 37 

loss and potential mortality on western yellow-billed cuckoo under the proposed project would be 38 

less-than-significant. 39 

In the absence of other conservation actions, the effects on white-tailed kite habitat from the 40 

proposed project would represent an adverse effect as a result of habitat modification and potential 41 

for direct mortality of a special status species; however, considering the proposed project's 42 

protection and restoration provisions, which would provide acreages of new or enhanced habitat in 43 

amounts greater than necessary to compensate for the time lag of restoring riparian and foraging 44 

habitats lost to construction and restoration activities, and with implementation of AMMs that 45 
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would eliminate the potential for take, including AMM4, the loss of habitat or direct mortality 1 

through implementation of the proposed project would not result in a substantial adverse effect 2 

through habitat modifications and would not result in take of white-tailed kite per Section 86 of the 3 

California Fish and Game Code. 4 

In the absence of other conservation actions, the effects on least Bell’s vireo and yellow warbler 5 

habitat from the proposed project would represent an adverse effect as a result of habitat 6 

modification and potential for direct mortality of special-status species. The acres of protection 7 

contained in the near-term Plan goals and the additional detail in the biological objectives for 8 

yellow-breasted chat satisfy the typical mitigation ratios that would be applied to the project-level 9 

effects of CM1, as well as mitigate the near-term effects of the other conservation measures. The 10 

restored riparian habitat could require 5 years to several decades, for ecological succession to occur 11 

and for restored riparian habitat to functionally replace habitat that has been affected. However, 12 

because the modeled habitat impacted largely consists of small patches of blackberry, willow, and 13 

riparian scrub, temporal losses of  potential habitat as a result of project-related actions would be 14 

expected to have a less-than-significant population-level impact on the species in the near-term time 15 

period. Considering the conservation actions described above, and AMMs, including AMM4, the 16 

proposed project would not result in a substantial adverse effect through habitat modifications and 17 

would not substantially reduce the number or restrict the range of yellow-breasted chat.  18 

In the absence of other conservation actions, the effects on Cooper’s hawk and osprey nesting 19 

habitat would represent an adverse effect as a result of habitat modification and potential for direct 20 

mortality of special-status species. Cooper’s hawk and osprey are not species that are covered under 21 

the proposed project. For the proposed project to avoid an adverse effect on individuals, 22 

preconstruction surveys for noncovered avian species would be required to ensure that active nests 23 

are detected and avoided. Implementation of Mitigation Measure BIO-75 and AMMs, including 24 

AMM4, would reduce the potential impact on nesting Cooper’s hawk and osprey to a less-than–25 

significant level. 26 

In the absence of other conservation actions, the effects on golden eagle and ferruginous hawk 27 

foraging habitat would represent an adverse effect as a result of habitat modification and potential 28 

for direct mortality of special-status species. However, the acres of restoration and protection 29 

contained in the near-term Plan goals and the additional detail in the biological objectives satisfy the 30 

typical mitigation that would be applied to the project-level effects of CM1 on golden eagle and 31 

ferruginous hawk, as well as mitigate the near-term effects of the other conservation measures with 32 

the consideration that some portion of the cultivated lands protected in the near-term timeframe 33 

would be managed in suitable crop types to compensate for the loss of habitat at a ratio of 2:1. The 34 

implementation of these conservation actions, in addition to AMMs, including AMM4, and Mitigation 35 

Measure BIO-113, would reduce the impact of habitat loss in the near-term to less than significant.  36 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 37 

would represent an adverse effect as a result of habitat modification and potential for direct 38 

mortality of special-status species. This impact would be considered significant. However, the 39 

proposed project has committed to habitat protection, restoration, management and enhancement 40 

activities described above. The natural community restoration and protection activities would be 41 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 42 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 43 

implementation of AMMs, including AMM4, and Mitigation Measure BIO-75, would reduce this 44 

potential impact to a less-than-significant level.  45 
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In the absence of other conservation actions, effects on short-eared owl and northern harrier would 1 

represent an adverse effect as a result of habitat modification and potential for direct mortality of 2 

special-status species. This impact would be considered significant. However, the proposed project 3 

has committed to habitat protection, restoration, management and enhancement activities 4 

described above. The natural community restoration and protection activities would be concluded 5 

in the first 10 years of Plan implementation, which is close enough in time to the occurrence of 6 

impacts to constitute adequate mitigation for CEQA purposes. In addition, implementation of AMMs, 7 

including AMM4, and Mitigation Measure BIO-75, would reduce this potential impact to a less-than-8 

significant level.  9 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 10 

would represent an adverse effect as a result of habitat modification and potential for direct 11 

mortality of special-status species. This impact would be considered significant. However, the 12 

proposed project has committed to habitat protection, restoration, management and enhancement 13 

activities described above. The natural community restoration and protection activities would be 14 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 15 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 16 

implementation of AMMs, including AMM4, and Mitigation Measure BIO-125, would reduce this 17 

potential impact in the near-term to a less-than-significant level. 18 

In the absence of other conservation actions, the effects on California horned lark and grasshopper 19 

sparrow habitat would represent an adverse effect as a result of habitat modification and potential 20 

direct mortality of special-status species. This impact would be significant. California horned lark 21 

and grasshopper sparrow are not covered species under the proposed project. For the proposed 22 

project to avoid an adverse effect on individuals, preconstruction surveys for noncovered avian 23 

species would be required to ensure that nests are detected and avoided. The acres of restoration 24 

and protection contained in the near-term Plan goals and the additional detail in the biological 25 

objectives satisfy the typical mitigation that would be applied to the project-level effects of CM1 on 26 

California horned lark and grasshopper sparrow, as well as mitigate the near-term effects of the 27 

other conservation measures with the consideration that some portion of the cultivated lands 28 

protected in the near-term timeframe would be managed in suitable crop types to compensate for 29 

the loss of habitat at a ratio of 2:1. With the acres of habitat protection and restoration described 30 

above, in addition to AMMs, including AMM4, and Mitigation Measure BIO-75, the proposed project 31 

would not result in a substantial adverse effect through habitat modification and would not 32 

substantially reduce the number or restrict the range of either species.  33 

In the absence of other conservation actions, the effects on least bittern and white-faced ibis habitat 34 

would represent an adverse effect as a result of habitat modification and potential direct mortality 35 

of special-status species. This impact would be significant. Least bittern and white-faced ibis are not 36 

covered species under the proposed project. For the proposed project to avoid an adverse effect on 37 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 38 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 39 

Plan goals satisfy the typical mitigation that would be applied to the project-level effects of CM1, as 40 

well as mitigate the near-term effects of the other conservation measures. With the acres of habitat 41 

protection and restoration described above, in addition to AMMs, including AMM4, and Mitigation 42 

Measure BIO-75, the proposed project would not result in a substantial adverse effect through 43 

habitat modification and would not substantially reduce the number or restrict the range of either 44 

species. 45 
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In the absence of other conservation actions, the effects on loggerhead shrike habitat would 1 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 2 

special-status species. This impact would be significant. Loggerhead shrike is not a covered species 3 

under the proposed project. For the proposed project to avoid an adverse effect on individuals, 4 

preconstruction surveys for noncovered avian species would be required to ensure that nests are 5 

detected and avoided. With implementation of Mitigation Measures BIO-138 and BIO-75, CM3 and 6 

CM11, as well as AMMs, including AMM4, the proposed project would not result in a substantial 7 

adverse effect through habitat modification and would not substantially reduce the number or 8 

restrict the range of either species.  9 

In the absence of other conservation actions, the effects on Modesto song sparrow habitat would 10 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 11 

special-status species. This impact would be significant. Modesto song sparrow is not a covered 12 

species under the proposed project. For the proposed project to avoid an adverse effect on 13 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 14 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 15 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 16 

would be applied to the project-level effects of CM1 on Modesto song sparrow, as well as mitigate 17 

the near-term effects of the other conservation measures. With the acres of habitat protection and 18 

restoration described above, in addition to AMMs, including AMM4, and Mitigation Measure BIO-75, 19 

the proposed project would not result in a substantial adverse effect through habitat modification 20 

and would not substantially reduce the number or restrict the range of the species. 21 

In the absence of other conservation actions, the effects on yellow-headed blackbird habitat would 22 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 23 

special-status species. This impact would be significant. Yellow-headed blackbird is not a covered 24 

species under the proposed project. For the proposed project to avoid an adverse effect on 25 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 26 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 27 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 28 

would be applied to the project-level effects of CM1 on yellow-headed blackbird habitat, as well as 29 

mitigate the near-term effects of the other conservation measures. With implementation of AMMs, 30 

including AMM4, and Mitigation Measure BIO-75, the proposed project would not result in a 31 

substantial adverse effect through habitat modification and would not substantially reduce the 32 

number or restrict the range of the species.  33 

Implementation of the proposed project would result in temporary and permanent losses of riparian 34 

and grassland habitat and potential direct mortality of riparian brush rabbit. However, the habitat 35 

restoration and protection associated with CM3, CM7, CM8, and CM11, guided by species-specific 36 

goals and objectives and by AMMs, including AMM4, would offset significant impacts so that the 37 

BDCP would not represent a substantial adverse effect through habitat modifications and would not 38 

substantially reduce the number or restrict the range of the species.  39 

In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 40 

habitat from the proposed project would represent a significant impact as a result of habitat 41 

modification and potential direct mortality of a special-status species. However, with habitat 42 

protection, restoration, management, and enhancement associated with CM3, CM8, and CM11, and 43 

guided by AMMs, including AMM4, which would be in place throughout the time period of 44 
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construction, and with implementation of Mitigation Measure BIO-162, the impact of the proposed 1 

project as a whole on San Joaquin kit fox and American badger would be less than significant.  2 

Implementation of the proposed project would result in the loss of habitat or direct mortality 3 

through and would  result in a substantial adverse effect through habitat modifications and would 4 

substantially reduce the number or restrict the range of San Joaquin pocket mouse. With 5 

implementation of AMMs, including AMM4, the loss of habitat or direct mortality under the 6 

proposed project would have a less-than-significant impact on San Joaquin pocket mouse. 7 

The permanent loss of roosting habitat from the proposed project would be mitigated, minimized, 8 

and offset through implementation of Mitigation Measure BIO-166, and AMMs, including AMM4. 9 

These AMMs include elements that avoid or minimize the risk of construction activity affecting 10 

habitat and species adjacent to work areas and storage sites. 11 

Implementation of the proposed project would result in impacts on natural communities from the 12 

introduction or spread of invasive plants. However, this would not result in the long-term 13 

degradation of a sensitive natural community because implementation of AMM4, AMM10, AMM11 14 

and CM11, would offset the temporary disturbance of land associated with the alternative and 15 

would not result in substantial alteration of site conditions. Implementation of AMM4, AMM10, and 16 

AMM11 would also reduce the adverse effects that could result from construction activities. The 17 

AMMs provide methods to minimize ground disturbance, guidance for developing restoration and 18 

monitoring plans for temporary construction effects, and measures to minimize the introduction 19 

and spread of invasive plants. AMM4 would involve the preparation and implementation of an 20 

erosion and sediment control plan that would control erosion and sedimentation and restore soils 21 

and vegetation in affected areas. In combination with other AMMs and CM11, AMM4 would help 22 

minimize impacts to a less than significant level. 23 

In absence of the implementation of AMM4, in addition to other CMs, MMs, and AMMs, there would 24 

be a greater potential for significant impacts to these species and natural communities due to loss of 25 

habitat and loss of species from construction and/or operation of the proposed project. Refer to the 26 

impact analyses for each resource for more detail. 27 

3B.4.5 AMM5 Spill Prevention, Containment, and 28 

Countermeasure Plan 29 

Explanation of effectiveness: The operation and maintenance activities associated with the proposed 30 

project would have the potential to create minor losses in total acreage of tidal perennial aquatic 31 

natural community in the study area, and could create temporary increases in turbidity and 32 

sedimentation. The activities could also introduce herbicides periodically to control nonnative, 33 

invasive plants. Implementation of environmental commitments, CMs and AMMs, including AMM5, 34 

would minimize these impacts. Ongoing operation, maintenance and management activities would 35 

not result in a net permanent reduction in the acreage or value of this sensitive natural community 36 

within the study area. Therefore, there would be a less-than-significant impact on the tidal perennial 37 

aquatic natural community. 38 

The operation and maintenance activities associated with the proposed project would have the 39 

potential to create minor changes in total acreage of tidal brackish emergent wetland natural 40 

community in the study area, and could create temporary increases in turbidity and sedimentation. 41 

The activities could also introduce herbicides periodically to control nonnative, invasive plants. 42 
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Implementation of environmental commitments, CMs and AMMs, including AMM5, would minimize 1 

these impacts, and other operations and maintenance activities. Long-term restoration activities 2 

associated with CM4 Tidal Natural Communities Restoration would greatly expand this natural 3 

community in the study area. 4 

The proposed project would result in the loss of tidal freshwater emergent wetland natural 5 

community (permanent and temporary) due to construction of the water conveyance facilities 6 

(CM1) and fish passage improvements (CM2), and tidal marsh restoration (CM4). CM4, AMM1 and 7 

other AMMs would also be implemented to minimize impacts. Because of these offsetting near-term 8 

restoration activities and AMMs, impacts would be less than significant and no mitigation would be 9 

required. 10 

The operation and maintenance activities associated with the proposed project would have the 11 

potential to create minor changes in total acreage of valley/foothill riparian natural community in 12 

the study area, and could create temporary increases in turbidity and sedimentation. The activities 13 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 14 

environmental commitments, CMs, and AMMs, including AMM5, would minimize and offset these 15 

effects. With the restoration and enhancement of these amounts of habitat, in addition to 16 

implementation of AMMs, impacts on this natural community would be less than significant for 17 

CEQA purposes. 18 

The operation and maintenance activities associated with the proposed project would have the 19 

potential to create minor changes in total acreage of nontidal perennial aquatic natural community 20 

in the study area, and could create temporary increases in turbidity and sedimentation. The 21 

activities could also introduce herbicides periodically to control nonnative, invasive plants. 22 

Implementation of environmental commitments, CMs, and AMMs, including AMM5, would offset and 23 

minimize these effects. Ongoing operation, maintenance and management activities would not result 24 

in a net permanent reduction in this sensitive natural community within the study area. Therefore, 25 

there would be a less-than-significant impact on the nontidal perennial aquatic natural community. 26 

The operation and maintenance activities associated with the proposed project would have the 27 

potential to create minor changes in total acreage of nontidal freshwater perennial emergent 28 

wetland natural community in the study area, and could create temporary increases in turbidity and 29 

sedimentation. The activities could also introduce herbicides periodically to control nonnative, 30 

invasive plants. Implementation of environmental commitments, CMs, and AMMs, including AMM5, 31 

would minimize and offset these impacts. 32 

The operation and maintenance activities associated with the proposed project would have the 33 

potential to create minor changes in total acreage of alkali seasonal wetland complex natural 34 

community in the study area, and could create temporary increases sedimentation. The activities 35 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 36 

environmental commitments, CMs and AMMs, including AMM5, would offset and minimize these 37 

impacts to a less than significant level. 38 

The operation and maintenance activities associated with the proposed project would have the 39 

potential to create minor changes in total acreage of vernal pool complex natural community in the 40 

study area, and could create temporary increases in sedimentation or damage from recreational 41 

activity. The activities could also introduce herbicides periodically to control nonnative, invasive 42 

plants. These impacts would be offset and minimized through implementation of environmental 43 

commitments, CMs and AMMS, including AMM5.  44 
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The operation and maintenance activities associated with the proposed project would have the 1 

potential to create minor changes in total acreage of managed wetland natural community in the 2 

study area, and could create temporary increases in turbidity and sedimentation. The activities 3 

could also introduce herbicides periodically to control nonnative, invasive plants. Hunting could 4 

intermittently reduce the availability of this community to special-status and common wildlife 5 

species. Implementation of environmental commitments, CMs and AMMS, including AMM5, would 6 

minimize and offset these impacts to a less than significant level.   7 

The operation and maintenance activities associated with the proposed project would have the 8 

potential to create minor changes in total acreage of other natural seasonal wetland natural 9 

community in the study area, and could create temporary increases in sedimentation. The activities 10 

could also introduce herbicides periodically to control nonnative, invasive plants. The 11 

implementation of CMs and AMMs, including AMM5 which includes a spill prevention containment 12 

and countermeasure plan, would offset and minimize these impacts. Ongoing operation, 13 

maintenance and management activities would not result in a net permanent reduction in this 14 

natural community within the study area. 15 

The operation and maintenance activities associated with the proposed project would have the 16 

potential to create minor changes in total acreage of grassland natural community in the study area, 17 

and could create temporary increases sedimentation. The activities could also introduce herbicides 18 

periodically to control nonnative, invasive plants. The implementation of CMs and AMMs, including 19 

AMM5 which includes a spill prevention containment and countermeasure plan, would offset and 20 

minimize these impacts. 21 

The effects on vernal pool crustacean habitat from construction and operation of the proposed 22 

project would represent an adverse effect as a result of habitat modification of a special-status 23 

species and potential for direct mortality in the absence of other conservation actions. However, the 24 

proposed project has committed to impact limits for vernal pool crustacean habitat and to habitat 25 

protection, restoration, management and enhancement associated with CM3, CM9, and CM11. These 26 

conservation activities would be guided by species-specific goals and objectives, and by AMM1, 27 

including AMM5 that requires a spill prevention containment and countermeasure plan, which 28 

would be in place throughout the  proposed project’s permit term.  All of these AMMs include 29 

elements that avoid or minimize the risk of affecting habitats and species adjacent to work areas. 30 

Considering these commitments, the proposed project over the term of the proposed project would 31 

not result in a substantial adverse effect through habitat modifications and would not substantially 32 

reduce the number or restrict the range of vernal pool crustaceans. Therefore, the project would 33 

have a less-than-significant impact on vernal pool crustaceans.  34 

The proposed project would result in permanent and temporary impacts on modeled habitat for 35 

valley elderberry longhorn beetle in the study area. These effects would result from the construction 36 

of the water conveyance facilities (CM1), and implementing other conservation measures (Yolo 37 

Bypass fisheries improvements [CM2] and tidal restoration [CM4]). The implementation of CMs and 38 

AMMs, including AMM5 which includes a spill prevention containment and countermeasure plan, 39 

would offset and minimize these impacts. All of these AMMs include elements that avoid or 40 

minimize the risk of affecting habitats and species adjacent to work areas and RTM storage sites. 41 

These commitments, implemented together with the AMMs, are more than sufficient to support the 42 

conclusion that the near-term impacts of the proposed project would be less than significant under 43 

CEQA.  44 
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The effects on nonlisted vernal pool invertebrate habitat from the proposed project would represent 1 

an adverse effect as a result of habitat modification of a special-status species and potential for 2 

direct mortality in the absence of other conservation actions. The implementation of CMs and AMMs, 3 

including AMM5 which includes a spill prevention containment and countermeasure plan, would 4 

offset and minimize these impacts.  Considering these commitments, the proposed project would not 5 

result in a substantial adverse effect through habitat modifications and would not substantially 6 

reduce the number or restrict the range of nonlisted vernal pool invertebrates.   7 

The proposed project would result in permanent and temporary effects on aquatic habitat and 8 

upland terrestrial cover habitat for California red-legged frog. The effects would result from 9 

construction of the water conveyance facilities (CM1 and CM11). These conservation actions would 10 

occur in the same timeframe as the construction losses, thereby avoiding adverse effects of habitat 11 

loss on California red-legged frog. The implementation of CMs and AMMs, including AMM5 which 12 

includes a spill prevention containment and countermeasure plan, would offset and minimize these 13 

impacts. These AMMs include elements that avoid or minimize the risk of affecting individuals and 14 

species habitats adjacent to work areas and storage sites. With implementation of these AMMs and 15 

CM3 offset the impacts and are more than sufficient to support the conclusion that the near-term 16 

effects of the proposed project on California red-legged frog would be less than significant. 17 

The proposed project would permanently and temporarily combined remove upland terrestrial 18 

cover habitat for California tiger salamander.  In the absence of other conservation actions, the 19 

losses of California tiger salamander upland habitat associated with the proposed project would 20 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 21 

special-status species. However, with habitat protection and restoration associated with the 22 

conservation components, guided by landscape-scale goals and objectives and by AMMs, including 23 

AMM5, which includes elements that avoid or minimize the risk of affecting habitats and species 24 

adjacent to work areas and storage sites and would be in place throughout the construction phase, 25 

the impacts of the proposed project as a whole on California tiger salamander would not be 26 

significant. 27 

Implementation of the proposed project would result in a loss of modeled foraging habitat for 28 

California least tern in the study area in the near-term. These effects would result from the 29 

construction of the water conveyance facilities (CM1), and implementing other conservation 30 

measures (Yolo Bypass fisheries improvements [CM2], and tidal habitat restoration [CM4]). The 31 

implementation of MMs, CMs and AMMs, including AMM5 which includes a spill prevention 32 

containment and countermeasure plan, would offset and minimize these impacts. Therefore, the loss 33 

of habitat under this alternative would have a less-than-significant impact on California least tern. 34 

In the absence of other conservation actions, the effects on greater sandhill crane habitat from the 35 

proposed project would represent an adverse effect as a result of habitat modification of a special-36 

status species and potential for direct mortality. Mitigation Measure BIO-69a and AMMs that would 37 

eliminate the potential for take, including AMM5, would be available to guide the near-term 38 

protection of cultivated lands to ensure that the near-term impacts of moderate- to very high-value 39 

habitat for greater sandhill crane were compensated for with appropriate crop types and natural 40 

communities, and would offset impacts from the proposed project so that it would not result in take 41 

of greater sandhill cranes per Section 86 of the California Fish and Game Code.  42 

In the absence of other conservation actions, the effects on lesser sandhill crane habitat from the 43 

proposed project would represent an adverse effect as a result of habitat modification of a special-44 
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status species and potential for direct mortality. Implementation of Mitigation Measure BIO-72 and 1 

AMMS, including AMM5, would offset impacts so that the proposed project would not result in a 2 

substantial adverse effect through habitat modifications and would not substantially reduce the 3 

number or restrict the range of lesser sandhill cranes. Therefore, the proposed project would have a 4 

less-than-significant impact on lesser sandhill cranes. 5 

The proposed project’s conservation measures would result in the combined permanent and 6 

temporary loss of modeled habitat for least Bell’s vireo and yellow warbler. Conservation measures 7 

that would result in these losses are conveyance facilities and transmission line construction, and 8 

establishment and use of borrow and spoil areas (CM1), Fremont Weir/Yolo Bypass fisheries 9 

improvements (CM2), tidal natural communities restoration (CM4), and seasonally inundated 10 

floodplain restoration (CM5). Habitat enhancement and management activities (CM11) which 11 

include ground disturbance or removal of nonnative vegetation, could result in local adverse habitat 12 

effects. In addition, maintenance activities associated with the long-term operation of the water 13 

conveyance facilities and other project-related physical facilities could degrade or eliminate least 14 

Bell’s vireo and yellow warbler habitat. AMMs, including AMM5, and Mitigation Measure BIO-75 15 

would offset these impacts so that the proposed project would not result in a substantial adverse 16 

effect through habitat modifications and would not substantially reduce the number or restrict the 17 

range of either species. 18 

In the absence of other conservation actions, the effects on tricolored blackbird habitat from the 19 

proposed project would represent an adverse effect as a result of habitat modification and potential 20 

for direct mortality of a special-status species. The acres of protection and restoration contained in 21 

the near-term Plan goals, in addition to the detailed habitat value goals that would be applied to 22 

near-term acres, are more than sufficient to satisfy the typical mitigation ratios that would be 23 

applied to the project-level effects of CM1 and the near-term impacts from other conservation 24 

measures on nesting, roosting, and cultivated lands foraging habitat. With the protection and 25 

restoration acres described above, and the implementation of AMMs, including AMM5, potential 26 

impacts of Plan implementation in the near-term time period would result in a less-than-significant 27 

impact on tricolored blackbird. 28 

The loss of western burrowing owl habitat and potential for mortality of this special-status species 29 

under the proposed project would represent an adverse effect in the absence of other conservation 30 

actions. However, with habitat protection and restoration associated with CM3, CM8, and CM11, 31 

guided by biological goals and objectives and by AMMs, including AMM5, and with Mitigation 32 

Measure BIO-91, the loss of habitat or direct mortality through implementation of the proposed 33 

project would not result in a substantial adverse effect through habitat modifications and would not 34 

substantially reduce the number or restrict the range of the species. 35 

In the absence of other conservation actions, the loss of western yellow-billed cuckoo habitat 36 

associated with the proposed project would represent an adverse effect as a result of habitat 37 

modification and potential for direct mortality of a special-status species. However, the species is 38 

not an established breeder in the study area and current presence is limited to migrants. In addition, 39 

the habitat that would be lost consists of small, fragmented riparian stands that do not provide high-40 

value habitat for the species. With habitat protection and restoration associated with CM3, CM7, and 41 

CM11, guided by biological goals and objectives and by AMMs, including AMM5, the effects of habitat 42 

loss and potential mortality on western yellow-billed cuckoo under the proposed project would be 43 

less-than-significant. 44 
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In the absence of other conservation actions, the effects on white-tailed kite habitat from the 1 

proposed project would represent an adverse effect as a result of habitat modification and potential 2 

for direct mortality of a special status species; however, considering the proposed project's 3 

protection and restoration provisions, which would provide acreages of new or enhanced habitat in 4 

amounts greater than necessary to compensate for the time lag of restoring riparian and foraging 5 

habitats lost to construction and restoration activities, and with implementation of AMMs that 6 

would eliminate the potential for take, including AMM5, the loss of habitat or direct mortality 7 

through implementation of the proposed project would not result in a substantial adverse effect 8 

through habitat modifications and would not result in take of white-tailed kite per Section 86 of the 9 

California Fish and Game Code. 10 

In the absence of other conservation actions, the effects on least Bell’s vireo and yellow warbler 11 

habitat from the proposed project would represent an adverse effect as a result of habitat 12 

modification and potential for direct mortality of special-status species. The acres of protection 13 

contained in the near-term Plan goals and the additional detail in the biological objectives for 14 

yellow-breasted chat satisfy the typical mitigation ratios that would be applied to the project-level 15 

effects of CM1, as well as mitigate the near-term effects of the other conservation measures. The 16 

restored riparian habitat could require 5 years to several decades, for ecological succession to occur 17 

and for restored riparian habitat to functionally replace habitat that has been affected. However, 18 

because the modeled habitat impacted largely consists of small patches of blackberry, willow, and 19 

riparian scrub, temporal losses of  potential habitat as a result of project-related actions would be 20 

expected to have a less-than-significant population-level impact on the species in the near-term time 21 

period. Considering the conservation actions described above, and AMMs, including AMM5, the 22 

proposed project would not result in a substantial adverse effect through habitat modifications and 23 

would not substantially reduce the number or restrict the range of yellow-breasted chat.  24 

In the absence of other conservation actions, the effects on Cooper’s hawk and osprey nesting 25 

habitat would represent an adverse effect as a result of habitat modification and potential for direct 26 

mortality of special-status species. Cooper’s hawk and osprey are not species that are covered under 27 

the proposed project. For the proposed project to avoid an adverse effect on individuals, 28 

preconstruction surveys for noncovered avian species would be required to ensure that active nests 29 

are detected and avoided. Implementation of Mitigation Measure BIO-75 and AMMs, including 30 

AMM5, would reduce the potential impact on nesting Cooper’s hawk and osprey to a less-than–31 

significant level. 32 

In the absence of other conservation actions, the effects on golden eagle and ferruginous hawk 33 

foraging habitat would represent an adverse effect as a result of habitat modification and potential 34 

for direct mortality of special-status species. However, the acres of restoration and protection 35 

contained in the near-term Plan goals and the additional detail in the biological objectives satisfy the 36 

typical mitigation that would be applied to the project-level effects of CM1 on golden eagle and 37 

ferruginous hawk, as well as mitigate the near-term effects of the other conservation measures with 38 

the consideration that some portion of the cultivated lands protected in the near-term timeframe 39 

would be managed in suitable crop types to compensate for the loss of habitat at a ratio of 2:1. The 40 

implementation of these conservation actions, in addition to AMMs, including AMM5, and Mitigation 41 

Measure BIO-113, would reduce the impact of habitat loss in the near-term to less than significant.  42 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 43 

would represent an adverse effect as a result of habitat modification and potential for direct 44 

mortality of special-status species. This impact would be considered significant. However, the 45 
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proposed project has committed to habitat protection, restoration, management and enhancement 1 

activities described above. The natural community restoration and protection activities would be 2 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 3 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 4 

implementation of AMMs, including AMM5, and Mitigation Measure BIO-75, would reduce this 5 

potential impact to a less-than-significant level.  6 

In the absence of other conservation actions, effects on short-eared owl and northern harrier would 7 

represent an adverse effect as a result of habitat modification and potential for direct mortality of 8 

special-status species. This impact would be considered significant. However, the proposed project 9 

has committed to habitat protection, restoration, management and enhancement activities 10 

described above. The natural community restoration and protection activities would be concluded 11 

in the first 10 years of Plan implementation, which is close enough in time to the occurrence of 12 

impacts to constitute adequate mitigation for CEQA purposes. In addition, implementation of AMMs, 13 

including AMM5, and Mitigation Measure BIO-75, would reduce this potential impact to a less-than-14 

significant level.  15 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 16 

would represent an adverse effect as a result of habitat modification and potential for direct 17 

mortality of special-status species. This impact would be considered significant. However, the 18 

proposed project has committed to habitat protection, restoration, management and enhancement 19 

activities described above. The natural community restoration and protection activities would be 20 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 21 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 22 

implementation of AMMs, including AMM5, and Mitigation Measure BIO-125, would reduce this 23 

potential impact in the near-term to a less-than-significant level. 24 

In the absence of other conservation actions, the effects on California horned lark and grasshopper 25 

sparrow habitat would represent an adverse effect as a result of habitat modification and potential 26 

direct mortality of special-status species. This impact would be significant. California horned lark 27 

and grasshopper sparrow are not covered species under the proposed project. For the proposed 28 

project to avoid an adverse effect on individuals, preconstruction surveys for noncovered avian 29 

species would be required to ensure that nests are detected and avoided. The acres of restoration 30 

and protection contained in the near-term Plan goals and the additional detail in the biological 31 

objectives satisfy the typical mitigation that would be applied to the project-level effects of CM1 on 32 

California horned lark and grasshopper sparrow, as well as mitigate the near-term effects of the 33 

other conservation measures with the consideration that some portion of the cultivated lands 34 

protected in the near-term timeframe would be managed in suitable crop types to compensate for 35 

the loss of habitat at a ratio of 2:1. With the acres of habitat protection and restoration described 36 

above, in addition to AMMs, including AMM5, and Mitigation Measure BIO-75, the proposed project 37 

would not result in a substantial adverse effect through habitat modification and would not 38 

substantially reduce the number or restrict the range of either species.  39 

In the absence of other conservation actions, the effects on least bittern and white-faced ibis habitat 40 

would represent an adverse effect as a result of habitat modification and potential direct mortality 41 

of special-status species. This impact would be significant. Least bittern and white-faced ibis are not 42 

covered species under the proposed project. For the proposed project to avoid an adverse effect on 43 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 44 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 45 
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Plan goals satisfy the typical mitigation that would be applied to the project-level effects of CM1, as 1 

well as mitigate the near-term effects of the other conservation measures. With the acres of habitat 2 

protection and restoration described above, in addition to AMMs, including AMM5, and Mitigation 3 

Measure BIO-75, the proposed project would not result in a substantial adverse effect through 4 

habitat modification and would not substantially reduce the number or restrict the range of either 5 

species. 6 

In the absence of other conservation actions, the effects on loggerhead shrike habitat would 7 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 8 

special-status species. This impact would be significant. Loggerhead shrike is not a covered species 9 

under the proposed project. For the proposed project to avoid an adverse effect on individuals, 10 

preconstruction surveys for noncovered avian species would be required to ensure that nests are 11 

detected and avoided. With implementation of Mitigation Measures BIO-138 and BIO-75, CM3 and 12 

CM11, as well as AMMs, including AMM5, the proposed project would not result in a substantial 13 

adverse effect through habitat modification and would not substantially reduce the number or 14 

restrict the range of either species.  15 

In the absence of other conservation actions, the effects on Modesto song sparrow habitat would 16 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 17 

special-status species. This impact would be significant. Modesto song sparrow is not a covered 18 

species under the proposed project. For the proposed project to avoid an adverse effect on 19 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 20 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 21 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 22 

would be applied to the project-level effects of CM1 on Modesto song sparrow, as well as mitigate 23 

the near-term effects of the other conservation measures. With the acres of habitat protection and 24 

restoration described above, in addition to AMMs, including AMM5, and Mitigation Measure BIO-75, 25 

the proposed project would not result in a substantial adverse effect through habitat modification 26 

and would not substantially reduce the number or restrict the range of the species. 27 

In the absence of other conservation actions, the effects on yellow-headed blackbird habitat would 28 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 29 

special-status species. This impact would be significant. Yellow-headed blackbird is not a covered 30 

species under the proposed project. For the proposed project to avoid an adverse effect on 31 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 32 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 33 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 34 

would be applied to the project-level effects of CM1 on yellow-headed blackbird habitat, as well as 35 

mitigate the near-term effects of the other conservation measures. With implementation of AMMs, 36 

including AMM5, and Mitigation Measure BIO-75, the proposed project would not result in a 37 

substantial adverse effect through habitat modification and would not substantially reduce the 38 

number or restrict the range of the species.  39 

Implementation of the proposed project would result in temporary and permanent losses of riparian 40 

and grassland habitat and potential direct mortality of riparian brush rabbit. However, the habitat 41 

restoration and protection associated with CM3, CM7, CM8, and CM11, guided by species-specific 42 

goals and objectives and by AMMs, including AMM5, would offset significant impacts so that the 43 

proposed project would not represent a substantial adverse effect through habitat modifications 44 

and would not substantially reduce the number or restrict the range of the species.  45 
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In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 1 

habitat from the proposed project would represent a significant impact as a result of habitat 2 

modification and potential direct mortality of a special-status species. However, with habitat 3 

protection, restoration, management, and enhancement associated with CM3, CM8, and CM11, and 4 

guided by AMMs, including AMM5, which would be in place throughout the time period of 5 

construction, and with implementation of Mitigation Measure BIO-162, the impact of the proposed 6 

project as a whole on San Joaquin kit fox and American badger would be less than significant.  7 

Implementation of the proposed project would result in the loss of habitat or direct mortality 8 

through and would  result in a substantial adverse effect through habitat modifications and would 9 

substantially reduce the number or restrict the range of San Joaquin pocket mouse. With 10 

implementation of AMMs, including AMM5, the loss of habitat or direct mortality under the 11 

proposed project would have a less-than-significant impact on San Joaquin pocket mouse. 12 

The permanent loss of roosting habitat from the proposed project would be mitigated, minimized, 13 

and offset through implementation of Mitigation Measure BIO-166, and AMMs, including AMM5. 14 

These AMMs include elements that avoid or minimize the risk of construction activity affecting 15 

habitat and species adjacent to work areas and storage sites. 16 

In absence of the implementation of AMM5, in addition to other CMs, MMs, and AMMs, there would 17 

be a greater potential for significant impacts to these species and natural communities due to loss of 18 

habitat and loss of species from construction and/or operation of the proposed project. Refer to the 19 

impact analyses for each resource for more detail. 20 

3B.4.6 AMM6 Disposal and Reuse of Spoils 21 

Explanation of effectiveness: The proposed project would result in the near-term loss or conversion 22 

of tidal perennial aquatic natural community due to construction of the water conveyance facilities 23 

(CM1) and fish passage improvements (CM2), and inundation during tidal marsh restoration (CM4). 24 

In addition to other CMs and AMMs, AMM6 would help minimize these losses and conversions 25 

through disposal and reuse of soils to minimize impacts to reduce impacts to a less-than significant 26 

level.  27 

The proposed project would result in the loss of tidal freshwater emergent wetland natural 28 

community (permanent and temporary) due to construction of the water conveyance facilities 29 

(CM1) and fish passage improvements (CM2), and tidal marsh restoration (CM4). AMM6 would be 30 

implemented to minimize impacts. 31 

The proposed project would result in the loss of valley/foothill riparian natural community due to 32 

construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 33 

inundation during tidal marsh restoration (CM4).The construction losses would be spread across 34 

the near-term timeframe. AMM6 would be implemented to minimize impacts. 35 

The proposed project would result in the loss of nontidal perennial aquatic natural community due 36 

to construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 37 

change to tidally influenced inundation during tidal marsh restoration (CM4). AMM6 would be 38 

implemented to minimize impacts.  39 

The proposed project would result in the loss of nontidal freshwater perennial emergent wetland 40 

natural community due to construction of the water conveyance facilities (CM1) and fish passage 41 
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improvements (CM2). Inundation and construction-related losses from CM4 would occur in the 1 

near-term. AMM6 would be implemented to minimize impacts.  2 

The effects on vernal pool crustacean habitat from construction and operation of the proposed 3 

project would represent an adverse effect as a result of habitat modification of a special-status 4 

species and potential for direct mortality in the absence of other conservation actions. These 5 

conservation activities would be guided by species-specific goals and objectives, and by AMM6, 6 

which would be in place throughout the proposed project’s permit term.  AMM6 includes elements 7 

that avoid or minimize the risk of affecting habitats and species adjacent to work areas. Considering 8 

these commitments, the proposed project over the term of the proposed project would not result in 9 

a substantial adverse effect through habitat modifications and would not substantially reduce the 10 

number or restrict the range of vernal pool crustaceans.  11 

The proposed project would result in permanent and temporary impacts on modeled habitat for 12 

valley elderberry longhorn beetle in the study area. These effects would result from the construction 13 

of the water conveyance facilities (CM1), and implementing other conservation measures (Yolo 14 

Bypass fisheries improvements [CM2] and tidal restoration [CM4]). These impacts would be 15 

minimized through the implementation of CMs and AMMs. The Plan includes a commitment to 16 

implement AMM6 Disposal and Reuse of Soils to avoid or minimize the risk of affecting habitats and 17 

species adjacent to work areas and RTM storage sites. These commitments, implemented together 18 

with the AMMs, are more than sufficient to support the conclusion that the near-term impacts of the 19 

proposed project would be less than significant under CEQA.  20 

The effects on nonlisted vernal pool invertebrate habitat from the proposed project would represent 21 

an adverse effect as a result of habitat modification of a special-status species and potential for 22 

direct mortality in the absence of other conservation actions. However, the proposed project has 23 

committed to impact limits for vernal pool habitat and to habitat protection, restoration, 24 

management and enhancement associated with CM3, CM9, and CM11. These conservation activities 25 

would be guided by goals and objectives, such as AMM6, which would be in place throughout the 26 

proposed project’s permit term. Considering these commitments, the proposed project would not 27 

result in a substantial adverse effect through habitat modifications and would not substantially 28 

reduce the number or restrict the range of nonlisted vernal pool invertebrates.   29 

The proposed project would result in permanent and temporary effects on aquatic habitat and 30 

upland terrestrial cover habitat for California red-legged frog. The effects would result from 31 

construction of the water conveyance facilities (CM1 and CM11). These conservation actions would 32 

occur in the same timeframe as the construction losses, thereby avoiding adverse effects of habitat 33 

loss on California red-legged frog. The proposed project contains commitments to implement AMMs, 34 

including AMM6, to avoid or minimize the risk of affecting individuals and species habitats adjacent 35 

to work areas and storage sites. With implementation of these AMMs and CM3, impacts will be 36 

minimize. 37 

The proposed project would permanently and temporarily remove upland terrestrial cover habitat 38 

for California tiger salamander.  In the absence of other conservation actions, the losses of California 39 

tiger salamander upland habitat associated with the proposed project would represent an adverse 40 

effect as a result of habitat modification and potential direct mortality of a special-status species. 41 

However, with habitat protection and restoration associated with the conservation components, 42 

guided by landscape-scale goals and objectives and by AMM6, which include elements that avoid or 43 

minimize the risk of affecting habitats and species adjacent to work areas and storage sites and 44 
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would be in place throughout the construction phase, the impacts of the proposed project as a whole 1 

on California tiger salamander would not be significant.  2 

Implementation of the proposed project would result in a loss of modeled foraging habitat for 3 

California least tern in the study area in the near-term. These effects would result from the 4 

construction of the water conveyance facilities (CM1), and implementing other conservation 5 

measures (Yolo Bypass fisheries improvements [CM2], and tidal habitat restoration [CM4]). MM 6 

BIO-66, CM4, and AMMs, including AMM6, would avoid and minimize potential impacts on the 7 

species from construction-related habitat loss and noise and disturbance. With habitat restoration 8 

associated with CM4, guided by AMM6 Disposal and Reuse of Soils, the loss of habitat under this 9 

alternative would have a less-than-significant impact on California least tern. 10 

In the absence of other conservation actions, the effects on greater sandhill crane habitat from the 11 

proposed project would represent an adverse effect as a result of habitat modification of a special-12 

status species and potential for direct mortality. Mitigation Measure BIO-69a, along with AMMs 1-7 13 

and AMM20 and any other AMMs that would eliminate the potential for take would minimize 14 

impacts from the proposed project so that it would not result in take of greater sandhill cranes per 15 

Section 86 of the California Fish and Game Code.  16 

In the absence of other conservation actions, the effects on lesser sandhill crane habitat from the 17 

proposed project would represent an adverse effect as a result of habitat modification of a special-18 

status species and potential for direct mortality. Implementation of Mitigation Measure BIO-72, 19 

AMMs 1-7 and AMM20 would minimize impacts so that the proposed project would not result in a 20 

substantial adverse effect through habitat modifications and would not substantially reduce the 21 

number or restrict the range of lesser sandhill cranes.  22 

The proposed project’s conservation measures would result in the combined permanent and 23 

temporary loss of modeled habitat for least Bell’s vireo and yellow warbler. Conservation measures 24 

that would result in these losses are conveyance facilities and transmission line construction, and 25 

establishment and use of borrow and spoil areas (CM1), Fremont Weir/Yolo Bypass fisheries 26 

improvements (CM2), tidal natural communities restoration (CM4), and seasonally inundated 27 

floodplain restoration (CM5). Habitat enhancement and management activities (CM11) which 28 

include ground disturbance or removal of nonnative vegetation, could result in local adverse habitat 29 

effects. In addition, maintenance activities associated with the long-term operation of the water 30 

conveyance facilities and other project-related physical facilities could degrade or eliminate least 31 

Bell’s vireo and yellow warbler habitat. AMM 1 would help minimize these impacts so that the 32 

proposed project would not result in a substantial adverse effect through habitat modifications and 33 

would not substantially reduce the number or restrict the range of either species.  34 

In the absence of other conservation actions, the effects on tricolored blackbird habitat from the 35 

proposed project would represent an adverse effect as a result of habitat modification and potential 36 

for direct mortality of a special-status species. The implementation of AMM6 would help minimize 37 

potential impacts of Plan implementation in the near-term time period. 38 

The loss of western burrowing owl habitat and potential for mortality of this special-status species 39 

under the proposed project would represent an adverse effect in the absence of other conservation 40 

actions. However, AMM6 would help minimize the loss of habitat or direct mortality through 41 

implementation of the proposed project. 42 
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In the absence of other conservation actions, the loss of western yellow-billed cuckoo habitat 1 

associated with the proposed project would represent an adverse effect as a result of habitat 2 

modification and potential for direct mortality of a special-status species. However, the species is 3 

not an established breeder in the study area and current presence is limited to migrants. In addition, 4 

the habitat that would be lost consists of small, fragmented riparian stands that do not provide high-5 

value habitat for the species. AMM 1 would minimize some effects of habitat loss and potential 6 

mortality on western yellow-billed cuckoo under the proposed project would be less-than-7 

significant. 8 

In the absence of other conservation actions, the effects on white-tailed kite habitat from the 9 

proposed project would represent an adverse effect as a result of habitat modification and potential 10 

for direct mortality of a special status species; however, considering the proposed project's 11 

protection and restoration provisions, which would provide acreages of new or enhanced habitat in 12 

amounts greater than necessary to compensate for the time lag of restoring riparian and foraging 13 

habitats lost to construction and restoration activities, AMMs that would eliminate the potential for 14 

take, and with implementation of AMM6, the loss of habitat through implementation of the proposed 15 

project would not result in a substantial adverse effect through habitat modifications and would not 16 

result in take of white-tailed kite per Section 86 of the California Fish and Game Code.  17 

In the absence of other conservation actions, the effects on least Bell’s vireo and yellow warbler 18 

habitat from the proposed project would represent an adverse effect as a result of habitat 19 

modification and potential for direct mortality of special-status species. The acres of protection 20 

contained in the near-term Plan goals and the additional detail in the biological objectives for 21 

yellow-breasted chat satisfy the typical mitigation ratios that would be applied to the project-level 22 

effects of CM1, as well as mitigate the near-term effects of the other conservation measures. The 23 

restored riparian habitat could require 5 years to several decades, for ecological succession to occur 24 

and for restored riparian habitat to functionally replace habitat that has been affected. Considering 25 

the conservation actions described above, and AMM 1, the proposed project would not result in a 26 

substantial adverse effect through habitat modifications and would not substantially reduce the 27 

number or restrict the range of yellow-breasted chat.  28 

In the absence of other conservation actions, the effects on Cooper’s hawk and osprey nesting 29 

habitat would represent an adverse effect as a result of habitat modification and potential for direct 30 

mortality of special-status species. Cooper’s hawk and osprey are not species that are covered under 31 

the proposed project. For the proposed project to avoid an adverse effect on individuals, 32 

preconstruction surveys for noncovered avian species would be required to ensure that active nests 33 

are detected and avoided. Considering the proposed project's protection and restoration provisions, 34 

which would provide acreages of new or enhanced habitat in amounts greater than necessary to 35 

compensate for the time lag of restoring riparian habitats lost to construction and restoration 36 

activities, and with implementation of AMM6, the loss of habitat or direct mortality through 37 

implementation of the proposed project would not result in a substantial adverse effect through 38 

habitat modifications and would not substantially reduce the number or restrict the range of either 39 

species. 40 

In the absence of other conservation actions, the effects on golden eagle and ferruginous hawk 41 

foraging habitat would represent an adverse effect as a result of habitat modification and potential 42 

for direct mortality of special-status species. However, the acres of restoration and protection 43 

contained in the near-term Plan goals and the additional detail in the biological objectives satisfy the 44 

typical mitigation that would be applied to the project-level effects of CM1 on golden eagle and 45 
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ferruginous hawk, as well as mitigate the near-term effects of the other conservation measures with 1 

the consideration that some portion of the cultivated lands protected in the near-term timeframe 2 

would be managed in suitable crop types to compensate for the loss of habitat at a ratio of 2:1. The 3 

implementation of AMM6 would reduce the impact of habitat loss in the near-term to less than 4 

significant.  5 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 6 

would represent an adverse effect as a result of habitat modification and potential for direct 7 

mortality of special-status species. This impact would be considered significant. However, the 8 

proposed project has committed to habitat protection, restoration, management and enhancement 9 

activities described above. The natural community restoration and protection activities would be 10 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 11 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 12 

implementation of AMM6 would reduce this potential impact to a less-than-significant level.  13 

In the absence of other conservation actions, effects on short-eared owl and northern harrier would 14 

represent an adverse effect as a result of habitat modification and potential for direct mortality of 15 

special-status species. This impact would be considered significant. However, the proposed project 16 

has committed to habitat protection, restoration, management and enhancement activities 17 

described above. The natural community restoration and protection activities would be concluded 18 

in the first 10 years of Plan implementation, which is close enough in time to the occurrence of 19 

impacts to constitute adequate mitigation for CEQA purposes. In addition, implementation of AMM6 20 

would reduce this potential impact to a less-than-significant level.  21 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 22 

would represent an adverse effect as a result of habitat modification and potential for direct 23 

mortality of special-status species. This impact would be considered significant. However, the 24 

proposed project has committed to habitat protection, restoration, management and enhancement 25 

activities described above. The natural community restoration and protection activities would be 26 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 27 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 28 

implementation of AMM6 would reduce this potential impact in the near-term to a less-than-29 

significant level.  30 

In the absence of other conservation actions, the effects on California horned lark and grasshopper 31 

sparrow habitat would represent an adverse effect as a result of habitat modification and potential 32 

direct mortality of special-status species. This impact would be significant. California horned lark 33 

and grasshopper sparrow are not covered species under the proposed project. For the proposed 34 

project to avoid an adverse effect on individuals, preconstruction surveys for noncovered avian 35 

species would be required to ensure that nests are detected and avoided. The acres of restoration 36 

and protection contained in the near-term Plan goals and the additional detail in the biological 37 

objectives satisfy the typical mitigation that would be applied to the project-level effects of CM1 on 38 

California horned lark and grasshopper sparrow, as well as mitigate the near-term effects of the 39 

other conservation measures with the consideration that some portion of the cultivated lands 40 

protected in the near-term timeframe would be managed in suitable crop types to compensate for 41 

the loss of habitat at a ratio of 2:1. With the acres of habitat protection and restoration described 42 

above, in addition to AMM6 and other CMs and AMMs, the proposed project would not result in a 43 

substantial adverse effect through habitat modification and would not substantially reduce the 44 

number or restrict the range of either species.  45 
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In the absence of other conservation actions, the effects on least bittern and white-faced ibis habitat 1 

would represent an adverse effect as a result of habitat modification and potential direct mortality 2 

of special-status species. This impact would be significant. Least bittern and white-faced ibis are not 3 

covered species under the proposed project. For the proposed project to avoid an adverse effect on 4 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 5 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 6 

Plan goals satisfy the typical mitigation that would be applied to the project-level effects of CM1, as 7 

well as mitigate the near-term effects of the other conservation measures. With the acres of habitat 8 

protection and restoration described above, in addition to AMM6 and other CMs and AMMs, the 9 

proposed project would not result in a substantial adverse effect through habitat modification and 10 

would not substantially reduce the number or restrict the range of either species.  11 

In the absence of other conservation actions, the effects on loggerhead shrike habitat would 12 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 13 

special-status species. This impact would be significant. Loggerhead shrike is not a covered species 14 

under the proposed project. For the proposed project to avoid an adverse effect on individuals, 15 

preconstruction surveys for noncovered avian species would be required to ensure that nests are 16 

detected and avoided. With implementation of AMM6 and other CMs and AMMs, the proposed 17 

project would avoid potentially significant impacts on nesting individuals. With these measures in 18 

place, the proposed project would not result in a substantial adverse effect through habitat 19 

modification and would not substantially reduce the number or restrict the range of either species.  20 

In the absence of other conservation actions, the effects on Modesto song sparrow habitat would 21 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 22 

special-status species. This impact would be significant. Modesto song sparrow is not a covered 23 

species under the proposed project. For the proposed project to avoid an adverse effect on 24 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 25 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 26 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 27 

would be applied to the project-level effects of CM1 on Modesto song sparrow, as well as mitigate 28 

the near-term effects of the other conservation measures. With the acres of habitat protection and 29 

restoration described above, in addition to AMM6 and other CMs and AMMs, the proposed project 30 

would not result in a substantial adverse effect through habitat modification and would not 31 

substantially reduce the number or restrict the range of the species.  32 

In the absence of other conservation actions, the effects on yellow-headed blackbird habitat would 33 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 34 

special-status species. This impact would be significant. Yellow-headed blackbird is not a covered 35 

species under the proposed project. For the proposed project to avoid an adverse effect on 36 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 37 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 38 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 39 

would be applied to the project-level effects of CM1 on yellow-headed blackbird habitat, as well as 40 

mitigate the near-term effects of the other conservation measures. With implementation of AMM6 41 

and other CMs and AMMs, the proposed project would not result in a substantial adverse effect 42 

through habitat modification and would not substantially reduce the number or restrict the range of 43 

the species.  44 
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Implementation of the proposed project would result in temporary and permanent losses of riparian 1 

and grassland habitat and potential direct mortality of riparian brush rabbit. However, the habitat 2 

restoration and protection associated with CM3,-CM7, CM8, and CM11, guided by species-specific 3 

goals and objectives and by AMM6 and other AMMs, would minimize significant impacts so that the 4 

proposed project would not represent a substantial adverse effect through habitat modifications 5 

and would not substantially reduce the number or restrict the range of the species.  6 

In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 7 

habitat from the proposed project would represent a significant impact as a result of habitat 8 

modification and potential direct mortality of a special-status species. However, with habitat 9 

protection, restoration, management, and enhancement associated with CM3, CM8, and CM11, and 10 

guided by AMM6 and other AMMs and MMs, which would be in place throughout the time period of 11 

construction, the impact of the proposed project as a whole on San Joaquin kit fox and American 12 

badger would be less than significant.  13 

The proposed project would result in a substantial adverse effect through habitat modifications and 14 

would not substantially reduce the number or restrict the range of San Joaquin pocket mouse. With 15 

implementation of AMM6 and other AMMs, the loss of habitat or potential mortality under this 16 

alternative would have a less-than-significant impact on San Joaquin pocket mouse.  17 

The proposed project would result in the permanent loss of roosting habitat for special-status bats. 18 

In addition to Mitigation Measure BIO-166, which would include protective measures to ensure 19 

there is no significant impact under CEQA on roosting special-status bats, either directly or through 20 

habitat modifications and no substantial reduction in numbers or a restriction in the range of 21 

special-status bats, the proposed project also contains commitments to implement AMM6 and other 22 

AMMs. These AMMs include elements that avoid or minimize the risk of construction activity 23 

affecting habitat and species adjacent to work areas and storage sites. Implementation of MM BIO-24 

166, AMM 1-6, and AMM60 would minimize impacts to a less-than-significant level. 25 

In absence of the implementation of this avoidance and minimization measure, in addition to other 26 

CMs and AMMs, there would be a greater potential for significant impacts to these species and 27 

natural communities due to loss of habitat and loss of species from construction and/or operation of 28 

the proposed project. Refer to the impact analyses for each resource for more detail. 29 

3B.4.7 AMM7 Barge Operations Plan 30 

Explanation of effectiveness: The proposed project would result in the near-term loss or conversion 31 

of tidal perennial aquatic natural community due to construction of the water conveyance facilities 32 

(CM1) and fish passage improvements (CM2), and inundation during tidal marsh restoration (CM4). 33 

In addition to other CMs and AMMs, AMM1 would help minimize these losses and conversions 34 

through barge operations plan to minimize impacts to reduce impacts to a less-than significant level.  35 

The proposed project would result in the loss of tidal freshwater emergent wetland natural 36 

community (permanent and temporary) due to construction of the water conveyance facilities 37 

(CM1) and fish passage improvements (CM2), and tidal marsh restoration (CM4). AMM1 would be 38 

implemented to minimize impacts.  39 

The proposed project would result in the loss of valley/foothill riparian natural community due to 40 

construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 41 
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inundation during tidal marsh restoration (CM4).The construction losses would be spread across 1 

the near-term timeframe. AMM1 would be implemented to minimize impacts. 2 

The proposed project would result in the loss of nontidal perennial aquatic natural community due 3 

to construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 4 

change to tidally influenced inundation during tidal marsh restoration (CM4). AMM1 would be 5 

implemented to minimize impacts.  6 

The proposed project would result in the loss of nontidal freshwater perennial emergent wetland 7 

natural community due to construction of the water conveyance facilities (CM1) and fish passage 8 

improvements (CM2). Inundation and construction-related losses from CM4 would occur in the 9 

near-term. AMM1 would be implemented to minimize impacts.  10 

Implementation of the proposed project would result in a loss of modeled foraging habitat for 11 

California least tern in the study area in the near-term. These effects would result from the 12 

construction of the water conveyance facilities (CM1), and implementing other conservation 13 

measures (Yolo Bypass fisheries improvements [CM2], and tidal habitat restoration [CM4]). MM 14 

BIO-66, CM4, and AMMs, including AMM7, would avoid and minimize potential impacts on the 15 

species from construction-related habitat loss and noise and disturbance. With habitat restoration 16 

associated with CM4, guided by AMM7 Barge Operations Plan, the loss of habitat under the proposed 17 

project would have a less-than-significant impact on California least tern. 18 

In the absence of other conservation actions, the effects on greater sandhill crane habitat from the 19 

proposed project would represent an adverse effect as a result of habitat modification of a special-20 

status species and potential for direct mortality. Mitigation Measure BIO-69a, along with AMMs 1-7 21 

and AMM20 and other AMMs that would eliminate take, would minimize impacts from the proposed 22 

project so that it would not result in a substantial adverse effect through habitat modifications and 23 

would not result in take of greater sandhill cranes per Section 86 of the California Fish and Game 24 

Code.  25 

In the absence of other conservation actions, the effects on lesser sandhill crane habitat from the 26 

proposed project would represent an adverse effect as a result of habitat modification of a special-27 

status species and potential for direct mortality. Implementation of Mitigation Measure BIO-72, 28 

AMMs 1-7 and AMM20 would minimize impacts so that the proposed project would not result in a 29 

substantial adverse effect through habitat modifications and would not substantially reduce the 30 

number or restrict the range of lesser sandhill cranes.  31 

The proposed project’s conservation measures would result in the combined permanent and 32 

temporary loss of modeled habitat for least Bell’s vireo and yellow warbler. Conservation measures 33 

that would result in these losses are conveyance facilities and transmission line construction, and 34 

establishment and use of borrow and spoil areas (CM1), Fremont Weir/Yolo Bypass fisheries 35 

improvements (CM2), tidal natural communities restoration (CM4), and seasonally inundated 36 

floodplain restoration (CM5). Habitat enhancement and management activities (CM11) which 37 

include ground disturbance or removal of nonnative vegetation, could result in local adverse habitat 38 

effects. In addition, maintenance activities associated with the long-term operation of the water 39 

conveyance facilities and other project-related physical facilities could degrade or eliminate least 40 

Bell’s vireo and yellow warbler habitat. AMM 1 would help minimize these impacts so that the 41 

proposed project would not result in a substantial adverse effect through habitat modifications and 42 

would not substantially reduce the number or restrict the range of either species.  43 
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In the absence of other conservation actions, the effects on tricolored blackbird habitat from the 1 

proposed project would represent an adverse effect as a result of habitat modification and potential 2 

for direct mortality of a special-status species. The implementation of AMM7 would help minimize 3 

potential impacts of Plan implementation in the near-term time period. 4 

The loss of western burrowing owl habitat and potential for mortality of this special-status species 5 

under the proposed project would represent an adverse effect in the absence of other conservation 6 

actions. However, AMM7 would help minimize the loss of habitat or direct mortality through 7 

implementation of the proposed project. 8 

In the absence of other conservation actions, the loss of western yellow-billed cuckoo habitat 9 

associated with the proposed project would represent an adverse effect as a result of habitat 10 

modification and potential for direct mortality of a special-status species. However, the species is 11 

not an established breeder in the study area and current presence is limited to migrants. In addition, 12 

the habitat that would be lost consists of small, fragmented riparian stands that do not provide high-13 

value habitat for the species. AMM 1 would minimize some effects of habitat loss and potential 14 

mortality on western yellow-billed cuckoo under the proposed project would be less-than-15 

significant. 16 

In the absence of other conservation actions, the effects on white-tailed kite habitat from the 17 

proposed project would represent an adverse effect as a result of habitat modification and potential 18 

for direct mortality of a special status species; however, considering the proposed project's 19 

protection and restoration provisions, which would provide acreages of new or enhanced habitat in 20 

amounts greater than necessary to compensate for the time lag of restoring riparian and foraging 21 

habitats lost to construction and restoration activities, AMMs that would eliminate the potential for 22 

take, and with implementation of AMM7, the loss of habitat through implementation of the proposed 23 

project would not result in a substantial adverse effect through habitat modifications and would not 24 

result in take of white-tailed kite per Section 86 of the California Fish and Game Code.  25 

In the absence of other conservation actions, the effects on least Bell’s vireo and yellow warbler 26 

habitat from the proposed project would represent an adverse effect as a result of habitat 27 

modification and potential for direct mortality of special-status species. The acres of protection 28 

contained in the near-term Plan goals and the additional detail in the biological objectives for 29 

yellow-breasted chat satisfy the typical mitigation ratios that would be applied to the project-level 30 

effects of CM1, as well as mitigate the near-term effects of the other conservation measures. The 31 

restored riparian habitat could require 5 years to several decades, for ecological succession to occur 32 

and for restored riparian habitat to functionally replace habitat that has been affected. Considering 33 

the conservation actions described above, and AMM 1, the proposed project would not result in a 34 

substantial adverse effect through habitat modifications and would not substantially reduce the 35 

number or restrict the range of yellow-breasted chat.  36 

In the absence of other conservation actions, the effects on Cooper’s hawk and osprey nesting 37 

habitat would represent an adverse effect as a result of habitat modification and potential for direct 38 

mortality of special-status species. Cooper’s hawk and osprey are not species that are covered under 39 

the proposed project. For the proposed project to avoid an adverse effect on individuals, 40 

preconstruction surveys for noncovered avian species would be required to ensure that active nests 41 

are detected and avoided. Considering the proposed project's protection and restoration provisions, 42 

which would provide acreages of new or enhanced habitat in amounts greater than necessary to 43 

compensate for the time lag of restoring riparian habitats lost to construction and restoration 44 
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activities, and with implementation of AMM7, the loss of habitat or direct mortality through 1 

implementation of the proposed project would not result in a substantial adverse effect through 2 

habitat modifications and would not substantially reduce the number or restrict the range of either 3 

species. 4 

In the absence of other conservation actions, the effects on golden eagle and ferruginous hawk 5 

foraging habitat would represent an adverse effect as a result of habitat modification and potential 6 

for direct mortality of special-status species. However, the acres of restoration and protection 7 

contained in the near-term Plan goals and the additional detail in the biological objectives satisfy the 8 

typical mitigation that would be applied to the project-level effects of CM1 on golden eagle and 9 

ferruginous hawk, as well as mitigate the near-term effects of the other conservation measures with 10 

the consideration that some portion of the cultivated lands protected in the near-term timeframe 11 

would be managed in suitable crop types to compensate for the loss of habitat at a ratio of 2:1. The 12 

implementation of AMM7 would reduce the impact of habitat loss in the near-term to less than 13 

significant.  14 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 15 

would represent an adverse effect as a result of habitat modification and potential for direct 16 

mortality of special-status species. This impact would be considered significant. However, the 17 

proposed project has committed to habitat protection, restoration, management and enhancement 18 

activities described above. The natural community restoration and protection activities would be 19 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 20 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 21 

implementation of AMM7 would reduce this potential impact to a less-than-significant level.  22 

In the absence of other conservation actions, effects on short-eared owl and northern harrier would 23 

represent an adverse effect as a result of habitat modification and potential for direct mortality of 24 

special-status species. This impact would be considered significant. However, the proposed project 25 

has committed to habitat protection, restoration, management and enhancement activities 26 

described above. The natural community restoration and protection activities would be concluded 27 

in the first 10 years of Plan implementation, which is close enough in time to the occurrence of 28 

impacts to constitute adequate mitigation for CEQA purposes. In addition, implementation of AMM7 29 

would reduce this potential impact to a less-than-significant level.  30 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 31 

would represent an adverse effect as a result of habitat modification and potential for direct 32 

mortality of special-status species. This impact would be considered significant. However, the 33 

proposed project has committed to habitat protection, restoration, management and enhancement 34 

activities described above. The natural community restoration and protection activities would be 35 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 36 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 37 

implementation of AMM7 would reduce this potential impact in the near-term to a less-than-38 

significant level.  39 

In the absence of other conservation actions, the effects on California horned lark and grasshopper 40 

sparrow habitat would represent an adverse effect as a result of habitat modification and potential 41 

direct mortality of special-status species. This impact would be significant. California horned lark 42 

and grasshopper sparrow are not covered species under the proposed project. For the proposed 43 

project to avoid an adverse effect on individuals, preconstruction surveys for noncovered avian 44 
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species would be required to ensure that nests are detected and avoided. The acres of restoration 1 

and protection contained in the near-term Plan goals and the additional detail in the biological 2 

objectives satisfy the typical mitigation that would be applied to the project-level effects of CM1 on 3 

California horned lark and grasshopper sparrow, as well as mitigate the near-term effects of the 4 

other conservation measures with the consideration that some portion of the cultivated lands 5 

protected in the near-term timeframe would be managed in suitable crop types to compensate for 6 

the loss of habitat at a ratio of 2:1. With the acres of habitat protection and restoration described 7 

above, in addition to AMM7 and other CMs and AMMs, the proposed project would not result in a 8 

substantial adverse effect through habitat modification and would not substantially reduce the 9 

number or restrict the range of either species.  10 

In the absence of other conservation actions, the effects on least bittern and white-faced ibis habitat 11 

would represent an adverse effect as a result of habitat modification and potential direct mortality 12 

of special-status species. This impact would be significant. Least bittern and white-faced ibis are not 13 

covered species under the proposed project. For the proposed project to avoid an adverse effect on 14 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 15 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 16 

Plan goals satisfy the typical mitigation that would be applied to the project-level effects of CM1, as 17 

well as mitigate the near-term effects of the other conservation measures. With the acres of habitat 18 

protection and restoration described above, in addition to AMM7 and other CMs and AMMs, the 19 

proposed project would not result in a substantial adverse effect through habitat modification and 20 

would not substantially reduce the number or restrict the range of either species.  21 

In the absence of other conservation actions, the effects on loggerhead shrike habitat would 22 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 23 

special-status species. This impact would be significant. Loggerhead shrike is not a covered species 24 

under the proposed project. For the proposed project to avoid an adverse effect on individuals, 25 

preconstruction surveys for noncovered avian species would be required to ensure that nests are 26 

detected and avoided. With implementation of AMM7 and other CMs and AMMs, the proposed 27 

project would avoid potentially significant impacts on nesting individuals. With these measures in 28 

place, the proposed project would not result in a substantial adverse effect through habitat 29 

modification and would not substantially reduce the number or restrict the range of either species.  30 

In the absence of other conservation actions, the effects on Modesto song sparrow habitat would 31 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 32 

special-status species. This impact would be significant. Modesto song sparrow is not a covered 33 

species under the proposed project. For the proposed project to avoid an adverse effect on 34 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 35 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 36 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 37 

would be applied to the project-level effects of CM1 on Modesto song sparrow, as well as mitigate 38 

the near-term effects of the other conservation measures. With the acres of habitat protection and 39 

restoration described above, in addition to AMM7 and other CMs and AMMs, the proposed project 40 

would not result in a substantial adverse effect through habitat modification and would not 41 

substantially reduce the number or restrict the range of the species.  42 

In the absence of other conservation actions, the effects on yellow-headed blackbird habitat would 43 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 44 

special-status species. This impact would be significant. Yellow-headed blackbird is not a covered 45 
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species under the proposed project. For the proposed project to avoid an adverse effect on 1 

individuals, preconstruction surveys for noncovered avian species would be required to ensure that 2 

nests are detected and avoided. The acres of restoration and protection contained in the near-term 3 

Plan goals and the additional detail in the biological objectives satisfy the typical mitigation that 4 

would be applied to the project-level effects of CM1 on yellow-headed blackbird habitat, as well as 5 

mitigate the near-term effects of the other conservation measures. With implementation of AMM7 6 

and other CMs and AMMs, the proposed project would not result in a substantial adverse effect 7 

through habitat modification and would not substantially reduce the number or restrict the range of 8 

the species.  9 

Implementation of the proposed project would result in temporary and permanent losses of riparian 10 

and grassland habitat and potential direct mortality of riparian brush rabbit. However, the habitat 11 

restoration and protection associated with CM3,-CM7, CM8, and CM11, guided by species-specific 12 

goals and objectives and by AMM7 and other AMMs, would minimize significant impacts so that the 13 

proposed project would not represent a substantial adverse effect through habitat modifications 14 

and would not substantially reduce the number or restrict the range of the species.  15 

In absence of the implementation of this avoidance and minimization measure, in addition to other 16 

CMs and AMMs, there would be a greater potential for significant impacts to these species and 17 

natural communities due to loss of habitat and loss of species from construction and/or operation of 18 

the proposed project. Refer to the impact analyses for each resource for more detail. 19 

3B.4.8 AMM10 Restoration of Temporarily Affected Natural 20 

Communities 21 

Explanation of effectiveness: Restoration and monitoring plans will include methods for stockpiling 22 

and storing topsoil, restoring soil conditions, and revegetating disturbed areas; monitoring and 23 

maintenance schedules; adaptive management strategies; reporting requirements; and success 24 

criteria. Restoration will commence immediately after construction is completed, or if construction 25 

is completed during a season that is inappropriate for planting the natural community, restoration 26 

will commence during the appropriate season for restoring that natural community (e.g., fall 27 

plantings for riparian natural community) and within 1 year of completing construction. 28 

The proposed project would result in the near-term loss or conversion of tidal perennial aquatic 29 

natural community due to construction of the water conveyance facilities (CM1) and fish passage 30 

improvements (CM2), and inundation during tidal marsh restoration (CM4). In addition to other 31 

CMs and AMMs, AMM10 would help minimize these losses and conversions through restoration of 32 

temporarily affected natural communities to minimize impacts to reduce impacts to a less-than 33 

significant level.  34 

The proposed project would result in the loss of tidal freshwater emergent wetland natural 35 

community (permanent and temporary) due to construction of the water conveyance facilities 36 

(CM1) and fish passage improvements (CM2), and tidal marsh restoration (CM4). AMM10 would be 37 

implemented to minimize impacts.  38 

The proposed project would result in the loss of valley/foothill riparian natural community due to 39 

construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 40 

inundation during tidal marsh restoration (CM4).The construction losses would be spread across 41 

the near-term timeframe. AMM10 would be implemented to minimize impacts. The restoration and 42 
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monitoring plans for implementation of AMM10 would involve methods for stockpiling, storing, and 1 

restoring topsoil, revegetating disturbed areas, monitoring and maintenance schedules, adaptive 2 

management strategies, reporting requirements, and success criteria. AMM10 would also include 3 

planting native species appropriate for the natural community being restored, with the exception of 4 

some borrow sites in cultivated lands that would be restored as grasslands. 5 

The operation and maintenance activities associated with the proposed project would have the 6 

potential to create minor changes in total acreage of valley/foothill riparian natural community in 7 

the study area, and could create temporary increases in turbidity and sedimentation. The activities 8 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 9 

environmental commitments, CMs, and AMMs, including AMM2, would minimize and offset these 10 

effects. With the restoration and enhancement of these amounts of habitat, in addition to 11 

implementation of AMMs, impacts on this natural community would be less than significant for 12 

CEQA purposes. 13 

The proposed project would result in the loss of nontidal perennial aquatic natural community due 14 

to construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 15 

change to tidally influenced inundation during tidal marsh restoration (CM4). AMM10 would be 16 

implemented to minimize impacts.  17 

The proposed project would result in the loss of nontidal freshwater perennial emergent wetland 18 

natural community due to construction of the water conveyance facilities (CM1) and fish passage 19 

improvements (CM2). Inundation and construction-related losses from CM4 would occur in the 20 

near-term. AMM10 would be implemented to minimize impacts.  21 

The operation and maintenance activities associated with the proposed project would have the 22 

potential to create minor changes in total acreage of alkali seasonal wetland complex natural 23 

community in the study area, and could create temporary increases sedimentation. The activities 24 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 25 

environmental commitments, CMs and AMMs, including AMM2, would offset and minimize these 26 

impacts to a less than significant level. 27 

During construction, the proposed project could result in the direct loss of vernal pool complex 28 

natural community due to inundation during tidal marsh restoration (CM4) and construction of the 29 

water conveyance facility (CM1). The construction- and inundation-related loss of this special-status 30 

natural community would represent a significant impact if it were not offset by avoidance and 31 

minimization measures and other actions associated with proposed project conservation 32 

components. Loss of vernal pool complex natural community would be considered both a loss in 33 

acreage of a sensitive natural community and a loss of wetland as defined by Section 404 of the 34 

CWA. Implementation of CM3 and AMMs, including AMM2, would offset and minimize these impacts. 35 

Because of the offsetting protection and restoration activities and implementation of AMMs, impacts 36 

would be less than significant. 37 

The operation and maintenance activities associated with the proposed project would have the 38 

potential to create minor changes in total acreage of vernal pool complex natural community in the 39 

study area, and could create temporary increases in sedimentation or damage from recreational 40 

activity. The activities could also introduce herbicides periodically to control nonnative, invasive 41 

plants. These impacts would be offset and minimized through implementation of environmental 42 

commitments, CMs and AMMS, including AMM2.  43 
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During the near-term timeframe, the proposed project would permanently remove and temporarily 1 

remove managed wetland through inundation or construction-related losses in habitat from CM1, 2 

CM2, and CM4 activities. The construction or inundation loss of this special-status natural 3 

community would represent a significant impact if it were not offset by other conservation actions. 4 

The implementation of CMs and AMMs, including AMM2 which includes construction best 5 

management practices, would offset and minimize these impacts. The AMMs include elements that 6 

avoid or minimize the risk of affecting habitats at work areas. In spite of the managed wetland 7 

protection, restoration and avoidance measures contained in the proposed project there would be a 8 

net reduction in the acreage of this special-status natural community in the near-term. This would 9 

be a significant impact when judged by the significance criteria listed earlier in this chapter. 10 

However, the conversion of these managed habitats to natural tidal wetland types that support 11 

similar ecological functions would offset this significant impact. As a result, there would be a less-12 

than-significant impact. 13 

The operation and maintenance activities associated with the proposed project would have the 14 

potential to create minor changes in total acreage of other natural seasonal wetland natural 15 

community in the study area, and could create temporary increases in sedimentation. The activities 16 

could also introduce herbicides periodically to control nonnative, invasive plants. The 17 

implementation of CMs and AMMs, including AMM2 which includes construction best management 18 

practices, would offset and minimize these impacts. Ongoing operation, maintenance and 19 

management activities would not result in a net permanent reduction in this natural community 20 

within the study area. 21 

The operation and maintenance activities associated with the proposed project would have the 22 

potential to create minor changes in total acreage of grassland natural community in the study area, 23 

and could create temporary increases sedimentation. The activities could also introduce herbicides 24 

periodically to control nonnative, invasive plants. The implementation of CMs and AMMs, including 25 

AMM2 which includes construction best management practices, would offset and minimize these 26 

impacts. 27 

The effects on vernal pool crustacean habitat from construction and operation of the proposed 28 

project would represent an adverse effect as a result of habitat modification of a special-status 29 

species and potential for direct mortality in the absence of other conservation actions. However, the 30 

proposed project has committed to impact limits for vernal pool crustacean habitat and to habitat 31 

protection, restoration, management and enhancement associated with CM3, CM9, and CM11. These 32 

conservation activities would be guided by species-specific goals and objectives, and by AMM1, 33 

including AMM2 that requires construction best management practices, which would be in place 34 

throughout the proposed project’s permit term.  All of these AMMs include elements that avoid or 35 

minimize the risk of affecting habitats and species adjacent to work areas. Considering these 36 

commitments over the permit term, the proposed project would not result in a substantial adverse 37 

effect through habitat modifications and would not substantially reduce the number or restrict the 38 

range of vernal pool crustaceans. Therefore, the project would have a less-than-significant impact on 39 

vernal pool crustaceans.  40 

The effects on nonlisted vernal pool invertebrate habitat from the proposed project would represent 41 

an adverse effect as a result of habitat modification of a special-status species and potential for 42 

direct mortality in the absence of other conservation actions. The implementation of CMs and AMMs, 43 

including AMM2 which includes construction best management practices, would offset and 44 

minimize these impacts.  Considering these commitments, the proposed project would not result in 45 
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a substantial adverse effect through habitat modifications and would not substantially reduce the 1 

number or restrict the range of nonlisted vernal pool invertebrates.   2 

The proposed project would result in permanent and temporary effects on aquatic habitat and 3 

upland terrestrial cover habitat for California red-legged frog. The effects would result from 4 

construction of the water conveyance facilities (CM1 and CM11). These conservation actions would 5 

occur in the same timeframe as the construction losses, thereby avoiding adverse effects of habitat 6 

loss on California red-legged frog. The proposed project contains commitments to implement AMMs, 7 

including AMM1, to avoid or minimize the risk of affecting individuals and species habitats adjacent 8 

to work areas and storage sites. With implementation of these AMMs and CM3, impacts will be 9 

minimize. 10 

The proposed project would permanently and temporarily remove upland terrestrial cover habitat 11 

for California tiger salamander.  In the absence of other conservation actions, the losses of California 12 

tiger salamander upland habitat associated with the proposed project would represent an adverse 13 

effect as a result of habitat modification and potential direct mortality of a special-status species. 14 

However, with habitat protection and restoration associated with the conservation components, 15 

guided by landscape-scale goals and objectives and by AMM1, which include elements that avoid or 16 

minimize the risk of affecting habitats and species adjacent to work areas and storage sites and 17 

would be in place throughout the construction phase, the impacts of the proposed project as a whole 18 

on California tiger salamander would not be significant.  19 

Implementation of the proposed project would result in temporary and permanent losses of riparian 20 

and grassland habitat and potential direct mortality of riparian brush rabbit. However, the habitat 21 

restoration and protection associated with CM3,-CM7, CM8, and CM11, guided by species-specific 22 

goals and objectives and by AMM10 and other AMMs, would minimize significant impacts so that the 23 

proposed project would not represent a substantial adverse effect through habitat modifications 24 

and would not substantially reduce the number or restrict the range of the species.  25 

In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 26 

habitat from the proposed project would represent a significant impact as a result of habitat 27 

modification and potential direct mortality of a special-status species. However, with habitat 28 

protection, restoration, management, and enhancement associated with CM3, CM8, and CM11, and 29 

guided by AMM10 and other AMMs and MMs, which would be in place throughout the time period of 30 

construction, the impact of the proposed project as a whole on San Joaquin kit fox and American 31 

badger would be less than significant.  32 

The proposed project would result in a substantial adverse effect through habitat modifications and 33 

would not substantially reduce the number or restrict the range of San Joaquin pocket mouse. With 34 

implementation of AMM10 and other AMMs, the loss of habitat or potential mortality under the 35 

proposed project would have a less-than-significant impact on San Joaquin pocket mouse.  36 

The proposed project would result in the permanent loss of roosting habitat for special-status bats. 37 

In addition to Mitigation Measure BIO-166, which would include protective measures to ensure 38 

there is no significant impact under CEQA on roosting special-status bats, either directly or through 39 

habitat modifications and no substantial reduction in numbers or a restriction in the range of 40 

special-status bats, the proposed project also contains commitments to implement AMM10 and 41 

other AMMs. These AMMs include elements that avoid or minimize the risk of construction activity 42 

affecting habitat and species adjacent to work areas and storage sites. Implementation of MM BIO-43 

166, AMM 1-6, and AMM10 would minimize impacts to a less-than-significant level. 44 
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Implementation of the proposed project would result in impacts on natural communities from the 1 

introduction or spread of invasive plants. However, this would not result in the long-term 2 

degradation of a sensitive natural community because implementation of AMM4, AMM10, AMM11 3 

and CM11, would offset the temporary disturbance of land associated with the alternative and 4 

would not result in substantial alteration of site conditions. Implementation of AMM4, AMM10, and 5 

AMM11 would also reduce the adverse effects that could result from construction activities. The 6 

AMMs provide methods to minimize ground disturbance, guidance for developing restoration and 7 

monitoring plans for temporary construction effects, and measures to minimize the introduction 8 

and spread of invasive plants. The restoration and monitoring plans for implementation of AMM10 9 

would involve methods for stockpiling, storing, and restoring topsoil, revegetating disturbed areas, 10 

monitoring and maintenance schedules, adaptive management strategies, reporting requirements, 11 

and success criteria. AMM10 would also include planting native species appropriate for the natural 12 

community being restored, with the exception of some borrow sites in cultivated lands that would 13 

be restored as grasslands. This, in addition to other CMs and AMMs, would reduce and offset impacts 14 

to a less than significant level. 15 

In the absence of the implementation of this avoidance and minimization measure, in addition to 16 

other CMs and AMMs, there would be a greater potential for significant impacts to these species and 17 

natural communities due to loss of habitat and loss of species from construction and/or operation of 18 

the proposed project. Refer to the impact analyses for each resource for more detail. 19 

3B.4.9 AMM12 Vernal Pool Crustaceans 20 

Explanation of effectiveness: Vernal pool crustacean critical habitat is present in the Plan Area in 21 

Conservation Zones 1, 8, and 11. During the planning phase for individual projects, the 22 

Implementation Office will ensure that tidal natural communities restoration or other ground-23 

disturbing covered activities in Conservation Zones 1 and 11 and will not result in the adverse 24 

modification of primary constituent elements of critical habitat for vernal pool fairy shrimp, 25 

conservancy fairy shrimp, and vernal pool tadpole shrimp as defined by USFWS. 26 

During the planning phase for individual projects, the Implementation Office will ensure that tidal 27 

natural communities restoration or other ground-disturbing covered activities in Conservation 28 

Zones 1 and 11 will not result in the adverse modification of primary constituent elements of critical 29 

habitat for vernal pool fairy shrimp, conservancy fairy shrimp, and vernal pool tadpole shrimp as 30 

defined by USFWS. 31 

During construction, the proposed project could result in the direct loss of vernal pool complex 32 

natural community due to inundation during tidal marsh restoration (CM4) and construction of the 33 

water conveyance facility (CM1). The construction- and inundation-related loss of this special-status 34 

natural community would represent a significant impact if it were not offset by avoidance and 35 

minimization measures and other actions associated with project-related conservation components. 36 

Loss of vernal pool complex natural community would be considered both a loss in acreage of a 37 

sensitive natural community and a loss of wetland as defined by Section 404 of the CWA. 38 

Implementation of CM3 and AMMs, including AMM2, would offset and minimize these impacts. 39 

Because of the offsetting protection and restoration activities and implementation of AMMs, impacts 40 

would be less than significant. 41 

The operation and maintenance activities associated with the proposed project would have the 42 

potential to create minor changes in total acreage of vernal pool complex natural community in the 43 
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study area, and could create temporary increases in sedimentation or damage from recreational 1 

activity. The activities could also introduce herbicides periodically to control nonnative, invasive 2 

plants. These impacts would be offset and minimized through implementation of environmental 3 

commitments, CMs and AMMS, including AMM2.  4 

The effects on vernal pool crustacean habitat from construction and operation of the proposed 5 

project would represent an adverse effect as a result of habitat modification of a special-status 6 

species and potential for direct mortality in the absence of other conservation actions. However, the 7 

proposed project has committed to impact limits for vernal pool crustacean habitat and to habitat 8 

protection, restoration, management and enhancement associated with CM3, CM9, and CM11. These 9 

conservation activities would be guided by species-specific goals and objectives, and by AMM1, 10 

including AMM12 that requires construction best management practices, which would be in place 11 

throughout the project permit term.  All of these AMMs include elements that avoid or minimize the 12 

risk of affecting habitats and species adjacent to work areas. Considering these commitments over 13 

the permit term, the proposed project would not result in a substantial adverse effect through 14 

habitat modifications and would not substantially reduce the number or restrict the range of vernal 15 

pool crustaceans. Therefore, the project would have a less-than-significant impact on vernal pool 16 

crustaceans.  17 

The effects on nonlisted vernal pool invertebrate habitat from the proposed project would represent 18 

an adverse effect as a result of habitat modification of a special-status species and potential for 19 

direct mortality in the absence of other conservation actions. The implementation of CMs and AMMs, 20 

including AMM12 which includes construction best management practices, would offset and 21 

minimize these impacts.  Considering these commitments, the proposed project would not result in 22 

a substantial adverse effect through habitat modifications and would not substantially reduce the 23 

number or restrict the range of nonlisted vernal pool invertebrates.   24 

In absence of the implementation of AMM12, in addition to other CMs, MMs, and AMMs, there would 25 

be a greater potential for significant impacts to these species and natural communities due to loss of 26 

habitat and loss of species from construction and/or operation of the proposed project. Refer to the 27 

impact analyses for each resource for more detail. 28 

3B.4.10 AMM13 California Tiger Salamander 29 

Explanation of effectiveness: During the planning phase for individual restoration projects, the 30 

Implementation Office will ensure that tidal natural communities restoration along Lindsey Slough 31 

and other covered activities near Jepson Prairie will not result in the adverse modification of critical 32 

habitat for California tiger salamander in this area. (The only construction activities that will affect 33 

California tiger salamander critical habitat are those related to restoration projects; construction of 34 

the water conveyance facilities will not affect this species.) These activities, if planned for areas 35 

within designated critical habitat areas, will be designed to avoid adverse modification of the 36 

primary constituent elements for the species as defined by USFWS. 37 

The proposed project would permanently and temporarily remove upland terrestrial cover habitat 38 

for California tiger salamander.  In the absence of other conservation actions, the losses of California 39 

tiger salamander upland habitat associated with the proposed project would represent an adverse 40 

effect as a result of habitat modification and potential direct mortality of a special-status species. 41 

However, with habitat protection and restoration associated with the conservation components, 42 

guided by landscape-scale goals and objectives and by AMMs, including AMM13, which include 43 
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elements that avoid or minimize the risk of affecting habitats and species adjacent to work areas and 1 

storage sites and would be in place throughout the construction phase, the impacts of the proposed 2 

project as a whole on California tiger salamander would not be significant.  3 

In absence of the implementation of AMM13, in addition to other AMMs, there would be a greater 4 

potential for significant impacts to this species due to loss of habitat and loss of species from 5 

construction and/or operation of the proposed project. Refer to the impact analyses for each 6 

resource for more detail. 7 

3B.4.11 AMM14 California Red-Legged Frog 8 

Explanation of effectiveness: During the planning phase, the Implementation Office will ensure that 9 

covered activities avoid designated critical habitat areas, or if such habitat cannot be avoided, the 10 

covered activities will not result in the adverse modification of the primary constituent elements of 11 

critical habitat for California red-legged frog. No covered activities will take place within designated 12 

California red-legged frog critical habitat areas without prior written concurrence from USFWS that 13 

such activities will not adversely modify any primary constituent elements of California red-legged 14 

frog critical habitat. 15 

The proposed project would result in permanent and temporary effects on aquatic habitat and 16 

upland terrestrial cover habitat for California red-legged frog. The effects would result from 17 

construction of the water conveyance facilities (CM1 and CM11). These conservation actions would 18 

occur in the same timeframe as the construction losses, thereby avoiding adverse effects of habitat 19 

loss on California red-legged frog. The proposed project contains commitments to implement AMMs, 20 

including AMM14, to avoid or minimize the risk of affecting individuals and species habitats 21 

adjacent to work areas and storage sites. With implementation of these AMMs and CM3, impacts will 22 

be minimized. 23 

In absence of the implementation of AMM14, in addition to other CMs and AMMs, there would be a 24 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 25 

construction and/or operation of the proposed project. Refer to the impact analyses for each 26 

resource for more detail. 27 

3B.4.12 AMM15 Valley Elderberry Longhorn Beetle 28 

Explanation of effectiveness: The proposed project would result in permanent and temporary 29 

impacts on modeled habitat for valley elderberry longhorn beetle in the study area. These effects 30 

would result from the construction of the water conveyance facilities (CM1), and implementing 31 

other conservation measures (Yolo Bypass fisheries improvements [CM2] and tidal restoration 32 

[CM4]). These impacts would be offset through the implementation of CMs and AMMs, including 33 

AMM15, which requires surveys for elderberry shrubs within 100 feet of any ground disturbing 34 

activities, the implementation avoidance and minimize measures for any shrubs that are identified 35 

within this 100-foot buffer, and transplanting shrubs that can’t be avoided. All of these AMMs 36 

include elements that avoid or minimize the risk of affecting habitats and species adjacent to work 37 

areas and RTM storage sites. These commitments, implemented together with the AMMs, are more 38 

than sufficient to support the conclusion that the near-term impacts of the proposed project would 39 

be less than significant under CEQA.  40 
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In absence of the implementation of AMM15, in addition to other CMs and AMMs, there would be a 1 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 2 

construction and/or operation of the proposed project. Refer to the impact analyses for each 3 

resource for more detail. 4 

3B.4.13 AMM18 Swainson’s Hawk 5 

Explanation of effectiveness: The proposed project would result in the loss of valley/foothill riparian 6 

natural community due to construction of the water conveyance facilities (CM1) and fish passage 7 

improvements (CM2), and inundation during tidal marsh restoration (CM4).The construction losses 8 

would be spread across the near-term timeframe. These losses would be minimized by planned 9 

restoration CMs and AMMs, including AMM18. Because of these near-term restoration and 10 

protection activities and AMMs, impacts would be less than significant. 11 

The operation and maintenance activities associated with the proposed project would have the 12 

potential to create minor changes in total acreage of valley/foothill riparian natural community in 13 

the study area, and could create temporary increases in turbidity and sedimentation. The activities 14 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 15 

environmental commitments, CMs, and AMMS, including  AMM18, would minimize these impacts. 16 

With the restoration and enhancement of these amounts of habitat, in addition to implementation of 17 

AMMs, impacts on this natural community would be less than significant for CEQA purposes. 18 

In the absence of other conservation actions, the effects on Cooper’s hawk and osprey nesting 19 

habitat would represent an adverse effect as a result of habitat modification and potential for direct 20 

mortality of special-status species. Cooper’s hawk and osprey are not species that are covered under 21 

the proposed project. For the proposed project to avoid an adverse effect on individuals, 22 

preconstruction surveys for noncovered avian species would be required to ensure that active nests 23 

are detected and avoided. Considering the proposed project's protection and restoration provisions, 24 

which would provide acreages of new or enhanced habitat in amounts greater than necessary to 25 

compensate for the time lag of restoring riparian habitats lost to construction and restoration 26 

activities, and with implementation of AMMs, including AMM18 Swainson’s Hawk, and Mitigation 27 

Measure BIO-75, the loss of habitat or direct mortality through implementation of the proposed 28 

project would not result in a substantial adverse effect through habitat modifications and would not 29 

substantially reduce the number or restrict the range of either species. 30 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 31 

would represent an adverse effect as a result of habitat modification and potential for direct 32 

mortality of special-status species. This impact would be considered significant. However, the 33 

proposed project has committed to habitat protection, restoration, management and enhancement 34 

activities described above. The natural community restoration and protection activities would be 35 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 36 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 37 

implementation of AMMs, including AMM18, and Mitigation Measure BIO-75, Conduct 38 

Preconstruction Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would reduce this 39 

potential impact to a less-than-significant level.  40 

In the absence of other conservation actions, effects on nesting cormorants, herons, and egrets 41 

would represent an adverse effect as a result of habitat modification and potential for direct 42 

mortality of special-status species. This impact would be considered significant. However, the 43 
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proposed project has committed to habitat protection, restoration, management and enhancement 1 

activities described above. The natural community restoration and protection activities would be 2 

concluded in the first 10 years of Plan implementation, which is close enough in time to the 3 

occurrence of impacts to constitute adequate mitigation for CEQA purposes. In addition, 4 

implementation of AMMs, including AMM18, and Mitigation Measure BIO-125, Compensate for the 5 

Near-Term Loss of Mountain Plover Wintering Habitat would reduce this potential impact in the 6 

near-term to a less-than-significant level.  7 

In absence of the implementation of AMM18, in addition to other CMs and AMMs, there would be a 8 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 9 

construction and/or operation of the proposed project. Refer to the impact analyses for each 10 

resource for more detail. 11 

3B.4.14 AMM19 California Clapper Rail  12 

Explanation of effectiveness: In the absence of other conservation actions, the effects on California 13 

clapper rail habitat from the proposed project would represent an adverse effect as a result of 14 

habitat modification of a special-status species and potential for direct mortality.  15 

Ground-disturbing activities, such as removal of nonnative vegetation and road and other 16 

infrastructure maintenance activities, would be expected to have minor adverse effects on available 17 

California clapper rail habitat. These potential effects are currently not quantifiable, but would be 18 

minimized with implementation AMM19, Clapper Rail. This AMM would avoid and minimize 19 

potential impacts on the species from construction-related habitat loss and noise and disturbance, 20 

and would eliminate potential for take of the species during construction by establishing 500-foot 21 

no-disturbance buffers around identified territorial calling centers during the breeding season. In 22 

addition to other AMMS, this AMM includes elements that would avoid or minimize the risk of 23 

affecting individuals and species habitats adjacent to work areas. 24 

If construction occurs during the nesting season, these indirect effects could result in the loss or 25 

abandonment of nests, and mortality of any eggs and/or nestlings. However, this AMM requires that 26 

preconstruction surveys of potential breeding habitat would be conducted within 700 feet of project 27 

activities, and a 500-foot no-disturbance buffer would be established around any territorial call-28 

centers during the breeding season. In addition, construction would be avoided altogether if 29 

breeding territories cannot be accurately delimited. 30 

In absence of the implementation of AMM18, in addition to other CMs and AMMs, there would be a 31 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 32 

construction and/or operation of the proposed project. Refer to the impact analyses for each 33 

resource for more detail. 34 

3B.4.15 AMM20 Greater Sandhill Crane 35 

Explanation of effectiveness: In the absence of other conservation actions, the effects on greater 36 

sandhill crane habitat from the proposed project would represent an adverse effect as a result of 37 

habitat modification of a special-status species and potential for take. Mitigation Measure BIO-69a 38 

would be available to guide the near-term protection of cultivated lands to ensure that the near-39 

term impacts of moderate- to very high-value habitat for greater sandhill crane were compensated 40 

for with appropriate crop types and natural communities. Additionally, AMMs, including AMM20, 41 
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would offset impacts from the proposed project so that it would not result in a substantial adverse 1 

effect through habitat modifications and would not substantially reduce the number or restrict the 2 

range of greater sandhill cranes.  3 

In the absence of other conservation actions, the effects on greater sandhill crane habitat from the 4 

proposed project would represent an adverse effect as a result of habitat modification of a special-5 

status species and potential for direct mortality. Implementation of Mitigation Measure BIO-72 and 6 

AMMs that would eliminate the potential for take, including AMM20 would offset impacts so that the 7 

proposed project would not result in a substantial adverse effect through habitat modifications and 8 

would not result in take of greater sandhill cranes per Section 86 of the California Fish and Game 9 

Code. Therefore, the proposed project would have a less-than-significant impact on lesser sandhill 10 

cranes. 11 

In absence of the implementation of AMM20, in addition to other CMs and AMMs, there would be a 12 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 13 

construction and/or operation of the proposed project. Refer to the impact analyses for each 14 

resource for more detail. 15 

3B.4.16 AMM21 Tricolored Blackbird 16 

Explanation of effectiveness: In the absence of other conservation actions, the effects on tricolored 17 

blackbird habitat from the proposed project would represent an adverse effect as a result of habitat 18 

modification and potential for direct mortality of a special-status species. The acres of protection 19 

and restoration contained in the near-term Plan goals, in addition to the detailed habitat value goals 20 

that would be applied to near-term acres, are more than sufficient to satisfy the typical mitigation 21 

ratios that would be applied to the project-level effects of CM1 and the near-term impacts from 22 

other conservation measures on nesting, roosting, and cultivated lands foraging habitat. With the 23 

protection and restoration acres, and the implementation of AMMs, including AMM21, potential 24 

impacts of Plan implementation in the near-term time period would result in a less-than-significant 25 

impact on tricolored blackbird. 26 

In absence of the implementation of AMM21, in addition to other CMs and AMMs, there would be a 27 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 28 

construction and/or operation of the proposed project. Refer to the impact analyses for each 29 

resource for more detail. 30 

3B.4.17 AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, 31 

Least Bell’s Vireo, Western Yellow-Billed Cuckoo 32 

Explanation of effectiveness: The proposed project’s conservation measures would result in the 33 

combined permanent and temporary loss of modeled habitat for least Bell’s vireo and yellow 34 

warbler. Conservation measures that would result in these losses are conveyance facilities and 35 

transmission line construction, and establishment and use of borrow and spoil areas (CM1), 36 

Fremont Weir/Yolo Bypass fisheries improvements (CM2), tidal natural communities restoration 37 

(CM4), and seasonally inundated floodplain restoration (CM5). Habitat enhancement and 38 

management activities (CM11) which include ground disturbance or removal of nonnative 39 

vegetation, could result in local adverse habitat effects. In addition, maintenance activities 40 

associated with the long-term operation of the water conveyance facilities and other project-related 41 

physical facilities could degrade or eliminate least Bell’s vireo and yellow warbler habitat. AMMs, 42 
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including AMM 22, and Mitigation Measure BIO-75 would offset these impacts so that the proposed 1 

project would not result in a substantial adverse effect through habitat modifications and would not 2 

substantially reduce the number or restrict the range of either species. 3 

In the absence of other conservation actions, the loss of western yellow-billed cuckoo habitat 4 

associated with the proposed project would represent an adverse effect as a result of habitat 5 

modification and potential for direct mortality of a special-status species. However, the species is 6 

not an established breeder in the study area and current presence is limited to migrants. In addition, 7 

the habitat that would be lost consists of small, fragmented riparian stands that do not provide high-8 

value habitat for the species. With habitat protection and restoration associated with CMs, and 9 

AMMs, including 3, AMM22 Suisun Song Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western 10 

Yellow-Billed Cuckoo, which would be in place throughout the construction period, the effects of 11 

habitat loss and potential mortality on western yellow-billed cuckoo under the proposed project 12 

would be less-than-significant. 13 

In the absence of other conservation actions, the effects on least Bell’s vireo and yellow warbler 14 

habitat from the proposed project would represent an adverse effect as a result of habitat 15 

modification and potential for direct mortality of special-status species. The acres of protection 16 

contained in the near-term Plan goals and the additional detail in the biological objectives for 17 

yellow-breasted chat satisfy the typical mitigation ratios that would be applied to the project-level 18 

effects of CM1, as well as mitigate the near-term effects of the other conservation measures. The 19 

restored riparian habitat could require 5 years to several decades, for ecological succession to occur 20 

and for restored riparian habitat to functionally replace habitat that has been affected. However, 21 

because the modeled habitat impacted largely consists of small patches of blackberry, willow, and 22 

riparian scrub, temporal losses of  potential habitat as a result of project-related actions would be 23 

expected to have a less-than-significant population-level impact on the species in the near-term time 24 

period. Considering the conservation actions described above, and AMMs including AMM 22, the 25 

proposed project would not result in a substantial adverse effect through habitat modifications and 26 

would not substantially reduce the number or restrict the range of yellow-breasted chat. 27 

In absence of the implementation of AMM22, in addition to other CMs and AMMs, there would be a 28 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 29 

construction and/or operation of the proposed project. Refer to the impact analyses for each 30 

resource for more detail. 31 

3B.4.18 AMM23 Western Burrowing Owl 32 

Explanation of effectiveness: The loss of western burrowing owl habitat and potential for mortality of 33 

this special-status species under the proposed project would represent an adverse effect in the 34 

absence of other conservation actions. However, with habitat protection and restoration associated 35 

with CMs, guided by biological goals and objectives and by AMMs, including AMM23 Western 36 

Burrowing Owl, and with Mitigation Measure BIO-91, Compensate for Near-Term Loss of High-Value 37 

Western Burrowing Owl Habitat, which would be available to guide the near-term protection and 38 

management of cultivated lands, the loss of habitat or direct mortality through implementation of 39 

the proposed project would not result in a substantial adverse effect through habitat modifications 40 

and would not substantially reduce the number or restrict the range of the species. 41 

In absence of the implementation of AMM23, in addition to other CMs and AMMs, there would be a 42 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 43 
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construction and/or operation of the proposed project. Refer to the impact analyses for each 1 

resource for more detail. 2 

3B.4.19 AMM24 San Joaquin Kit Fox 3 

Explanation of effectiveness: In the absence of other conservation actions, the effects on San Joaquin 4 

kit fox and American badger habitat from the proposed project would represent a significant impact 5 

as a result of habitat modification and potential direct mortality of a special-status species. However, 6 

with habitat protection, restoration, management, and enhancement associated with CMs, and 7 

guided by AMMs, including AMM24, which would be in place throughout the time period of 8 

construction, and with implementation of Mitigation Measure BIO-162, the impact of the proposed 9 

project as a whole on San Joaquin kit fox and American badger would be less than significant.  10 

In absence of the implementation of AMM24, in addition to other CMs and AMMs, there would be a 11 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 12 

construction and/or operation of the proposed project. Refer to the impact analyses for each 13 

resource for more detail. 14 

3B.4.20 AMM25 Riparian Woodrat and Riparian Brush Rabbit 15 

Explanation of effectiveness: Implementation of the proposed project would result in temporary and 16 

permanent losses of riparian and grassland habitat and potential direct mortality of riparian brush 17 

rabbit. However, the habitat restoration and protection associated with CMs, guided by species-18 

specific goals and objectives and by AMMs, including AMM25, would offset significant impacts so 19 

that the proposed project would not represent a substantial adverse effect through habitat 20 

modifications and would not substantially reduce the number or restrict the range of the species.  21 

In absence of the implementation of AMM25, in addition to other CMs and AMMs, there would be a 22 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 23 

construction and/or operation of the proposed project. Refer to the impact analyses for each 24 

resource for more detail. 25 

3B.4.21 AMM26 Salt Marsh Harvest Mouse and Suisun Shrew 26 

Explanation of effectiveness: Implementation of the project would result in temporary and 27 

permanent losses of primary tidal brackish emergent wetland, primary managed wetland habitat, 28 

natural seasonal wetlands and potential direct mortality of salt marsh harvest mouse and Suisun 29 

shrew. However, the habitat restoration and protection associated with CMs, guided by species-30 

specific goals and objectives and by AMMs that would eliminate potential for take, including 31 

AMM26, would offset significant impacts so that the proposed project would not represent a 32 

substantial adverse effect through habitat modifications and would not result in take of salt marsh 33 

harvest mouse and Suisun shrew per Section 86 of the California Fish and Game Code.  34 

In absence of the implementation of AMM26, in addition to other CMs and AMMs, there would be a 35 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 36 

construction and/or operation of the proposed project. Refer to the impact analyses for each 37 

resource for more detail. 38 
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3B.4.22 AMM27 Selenium Management 1 

Explanation of effectiveness: As discussed under the environmental commitment, Selenium 2 

Management, in Section 3B.2.20, this AMM, along with the environmental commitment, provides 3 

specific tidal habitat restoration design elements to reduce the potential for bioaccumulation of 4 

selenium and its bioavailability in tidal habitats. Furthermore, the effectiveness of selenium 5 

management to reduce selenium concentrations and/or bioaccumulation would be evaluated 6 

separately for each restoration effort as part of design and implementation. 7 

Selenium toxicity in avian species can result from the mobilization of naturally high concentrations 8 

of selenium in soils (Ohlendorf and Heinz 2009) and covered activities have the potential to 9 

exacerbate bioaccumulation of selenium in avian species, such as California black rail, California 10 

clapper rail, California least tern, Greater and Lesser sandhill crane, least bittern and white-faced 11 

biis. Marsh (tidal and nontidal) and floodplain restoration have the potential to mobilize selenium, 12 

and therefore increase avian exposure from ingestion of prey items with elevated selenium levels. 13 

Thus, project-related restoration activities that create newly inundated areas could increase 14 

bioavailability of selenium. Because of the uncertainty that exists at this programmatic level of 15 

review, there could be a substantial effect on avian species and habitat from increases in selenium 16 

associated with restoration activities.  17 

Longer water residence times in restoration areas could also make selenium more bioavailable to 18 

Sacramento splittail but Delta-relevant information is limited to assess this risk. It is anticipated that 19 

any potential effects of selenium on Sacramento splittail would be addressed through 20 

implementation of this environmental commitment and AMM27. 21 

In the absence of this environmental commitment, and other CMs and AMMs, increases in selenium 22 

could lead to significant impacts. Please see Section 3B.2.20 for more detail. 23 

3B.4.23 AMM28 Geotechnical Studies 24 

Explanation of effectiveness: Design-level geotechnical studies would be prepared by a geotechnical 25 

engineer licensed in the state of California during project design. The studies would assess site-26 

specific conditions at and near all the project facility locations, including seismic activity, soil 27 

liquefaction, and other potential geologic and soil-related hazards. This information would be used 28 

to verify assumptions and conclusions included in the EIR/EIS. The geotechnical engineer’s 29 

recommended measures to address adverse conditions would conform to applicable design codes, 30 

guidelines, and standards. Potential design strategies or conditions could include avoidance 31 

(deliberately positioning structures and lifelines to avoid crossing identified shear rupture zones), 32 

geotechnical engineering (using the inherent capability of unconsolidated geomaterials to “locally 33 

absorb” and distribute distinct bedrock fault movements) and structural engineering (engineering 34 

the facility to undergo some limited amount of ground deformation without collapse or significant 35 

damage). 36 

In absence of the implementation of AMM28, in addition to other CMs and AMMs, there would be a 37 

greater potential for significant impacts related to geology and seismicity, soils, and groundwater 38 

from construction and/or operation of the proposed project. Refer to the impact analyses for each 39 

resource for more detail. 40 
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3B.4.24 AMM29 Design Standards and Building Codes 1 

Explanation of effectiveness: This AMM, along with its corresponding environmental commitment 2 

(described under Section 3B.2.2) would avoid significant impacts related to groundwater, geology 3 

and seismicity, and soils, involving potential risk of personal injury, death, structural damage, or loss 4 

of property by meeting building codes and design standards. In the absence of compliance with 5 

these building codes, design standards, and health and safety requirements, the risks associated 6 

with personal injury, death or loss of property as a result of construction activities would be higher, 7 

which could result in a significant impact. For more information, please refer to Section 3B.2.2 for 8 

more details. 9 

3B.4.25 AMM30 Transmission Line Design and Alignment 10 

Guidelines 11 

Explanation of effectiveness: During construction, the proposed project could result in the direct loss 12 

of vernal pool complex natural community due to inundation during tidal marsh restoration (CM4) 13 

and construction of the water conveyance facility (CM1). The construction- and inundation-related 14 

loss of this special-status natural community would represent a significant impact if it were not 15 

offset by avoidance and minimization measures and other actions associated with project-related 16 

conservation components. Loss of vernal pool complex natural community would be considered 17 

both a loss in acreage of a sensitive natural community and a loss of wetland as defined by Section 18 

404 of the CWA. The protection of vernal pool complex as part of CM3 and the restoration of this 19 

community (including a commitment to have restoration keep pace with losses; BDCP Chapter 3, 20 

Section 3.4.4.27) as part of CM9 during the first 10 years of proposed project implementation would 21 

partially offset this near-term loss. The proposed project also includes AMMs, including AMM30, to 22 

minimize impacts. Because of the offsetting protection and restoration activities and 23 

implementation of AMMs, impacts would be less than significant. 24 

The operation and maintenance activities associated with the proposed project would have the 25 

potential to create minor changes in total acreage of vernal pool complex natural community in the 26 

study area, and could create temporary increases in sedimentation or damage from recreational 27 

activity. The activities could also introduce herbicides periodically to control nonnative, invasive 28 

plants. These impacts would be offset through implementation of environmental commitments, CMs, 29 

and AMMs, including AMM30, and would minimize these impacts.  30 

The effects on vernal pool crustacean habitat from construction and operation of the proposed 31 

project would represent an adverse effect as a result of habitat modification of a special-status 32 

species and potential for direct mortality in the absence of other conservation actions. However, the 33 

proposed project has committed to impact limits for vernal pool crustacean habitat and to habitat 34 

protection, restoration, management and enhancement associated with CMs. These conservation 35 

activities would be guided by species-specific goals and objectives, and by AMMs, including AMM30, 36 

which would be in place throughout the proposed project’s permit term.  All of these AMMs include 37 

elements that avoid or minimize the risk of affecting habitats and species adjacent to work areas. 38 

Considering these commitments over the permit term, the proposed project would not result in a 39 

substantial adverse effect through habitat modifications and would not substantially reduce the 40 

number or restrict the range of vernal pool crustaceans. Therefore, the project would have a less-41 

than-significant impact on vernal pool crustaceans.  42 
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The effects on nonlisted vernal pool invertebrate habitat from the proposed project would represent 1 

an adverse effect as a result of habitat modification of a special-status species and potential for 2 

direct mortality in the absence of other conservation actions. However, the proposed project has 3 

committed to impact limits for vernal pool habitat and to habitat protection, restoration, 4 

management and enhancement associated with CM3, CM9, and CM11. AMMs would be in place to 5 

avoid or minimize the risk of affecting habitats and species adjacent to work areas, including 6 

AMM30, and would be in place throughout the proposed project’s permit term. Considering these 7 

commitments, the proposed project would not result in a substantial adverse effect through habitat 8 

modifications and would not substantially reduce the number or restrict the range of nonlisted 9 

vernal pool invertebrates.   10 

In absence of the implementation of AMM30, in addition to other CMs and AMMs, there would be a 11 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 12 

construction and/or operation of the proposed project. Refer to the impact analyses for each 13 

resource for more detail. 14 

3B.4.26 AMM31 Noise Abatement 15 

Explanation of effectiveness: This AMM, along with its corresponding environmental commitment, 16 

described in Section 3B.2.11, Develop and Implement Noise Abatement Plan, would be implemented 17 

to minimize impacts of construction-related noise and groundborne vibration levels on sensitive 18 

land uses and wildlife. For more information regarding the effectiveness of this AMM, see Section 19 

3B.2.11. 20 

3B.4.27 AMM32 Hazardous Material Management 21 

Explanation of effectiveness: This AMM, along with its corresponding environmental commitment, 22 

described in Section 3B.2.12, Develop and Implement Hazardous Materials Management Plans, would 23 

be implemented to minimize impacts of improper storage, and handling and use of hazardous 24 

materials that could result in releases of hazardous materials and associated effects/impacts on the 25 

public and the environment. Significant impacts on fish species, long-term recreational fishing 26 

opportunities and associated direct and indirect changes in community character from hazardous 27 

spills would be minimized, as would the demand for emergency or fire services. See Section 3B.2.12 28 

for more information. 29 

3B.4.28 AMM33 Mosquito Management 30 

Explanation of effectiveness: This AMM, along with its corresponding environmental commitment, 31 

described in Section 3B.2.15, Prepare and Implement Mosquito Management Plans, would be 32 

implemented to minimize impacts of mosquito-related vector borne diseases, which would be a 33 

significant public health impact. See Section 3B.2.15 for more information. 34 

3B.4.29 AMM34 Construction Site Security 35 

Explanation of effectiveness: This AMM, along with its corresponding environmental commitment, 36 

described in Section 3B.3.5, Provide Construction Site Security, would be implemented to minimize 37 

impacts to law enforcement and public service demands, as well as reduce potential for hazardous 38 

spills and fires, which would be significant impacts. See Section 3B.3.5 for more information. 39 
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3B.4.30 AMM35 Fugitive Dust Control 1 

Explanation of effectiveness: This AMM would be implemented to reduce impacts related to 2 

aesthetics, air quality, and environmental justice due to construction of the project conveyance 3 

facilities and restoration areas, particularly near those sites that require substantial earthmoving 4 

activities or site grading. This AMM would implement basic and enhanced fugitive dust control 5 

measures, such as regular watering, to help reduce the creation of dust clouds that would cause 6 

significant impacts. Aesthetic impacts include negatively affecting short-range views; however, this 7 

AMM, along with its corresponding environmental commitment, and other mitigation measures, 8 

would still not reduce impacts fully, and impacts related to visual quality or character would remain 9 

significant and unavoidable. Regular watering and implementation of other fugitive dust control 10 

measures would also reduce dusty conditions and therefore reduce the risk of exposing sensitive 11 

receptors to Valley Fever and to other health hazards from localize particulate matter in excess of 12 

air quality district health-based concentration thresholds. 13 

In absence of the implementation of AMM35, in addition to other Mitigation Measures and AMMs, 14 

there would be a greater potential for significant impacts to sensitive receptors from construction 15 

and/or operation of the proposed project. Refer to the impact analyses for each resource for more 16 

detail. 17 

3B.4.31 AMM37 Recreation 18 

Explanation of effectiveness: The effects on vernal pool crustacean habitat from construction and 19 

operation of the proposed project would represent an adverse effect as a result of habitat 20 

modification of a special-status species and potential for direct mortality in the absence of other 21 

conservation actions. However, the proposed project has committed to impact limits for vernal pool 22 

crustacean habitat and to habitat protection, restoration, management and enhancement associated 23 

with CM3, CM9, and CM11. These conservation activities would be guided by species-specific goals 24 

and objectives, and by AMMs, including AMM37, which would be in place throughout the proposed 25 

project’s permit term.  All of these AMMs include elements that avoid or minimize the risk of 26 

affecting habitats and species adjacent to work areas. Considering these commitments over the 27 

permit term, proposed project would not result in a substantial adverse effect through habitat 28 

modifications and would not substantially reduce the number or restrict the range of vernal pool 29 

crustaceans. Therefore, the project would have a less-than-significant impact on vernal pool 30 

crustaceans.  31 

The effects on nonlisted vernal pool invertebrate habitat from the proposed project would represent 32 

an adverse effect as a result of habitat modification of a special-status species and potential for 33 

direct mortality in the absence of other conservation actions. However, the proposed project has 34 

committed to impact limits for vernal pool habitat and to habitat protection, restoration, 35 

management and enhancement associated with CM3, CM9, and CM11. AMMs would be in place to 36 

avoid or minimize the risk of affecting habitats and species adjacent to work areas. These 37 

conservation activities would be guided by goals and objectives, and by AMMs, including AMM37, 38 

which would be in place throughout the proposed project’s permit term. Considering these 39 

commitments, the proposed project would not result in a substantial adverse effect through habitat 40 

modifications and would not substantially reduce the number or restrict the range of nonlisted 41 

vernal pool invertebrates.   42 
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The proposed project would result in permanent and temporary effects on aquatic habitat and 1 

upland terrestrial cover habitat for California red-legged frog. The effects would result from 2 

construction of the water conveyance facilities (CM1 and CM11). These conservation actions would 3 

occur in the same timeframe as the construction losses, thereby avoiding adverse effects of habitat 4 

loss on California red-legged frog. These Plan objectives represent performance standards for 5 

considering the effectiveness of CM3 protection and restoration actions. The acres of restoration and 6 

protection contained in the near-term Plan goals and the additional detail in the biological objectives 7 

for California red-legged frog satisfy the typical mitigation that would be applied to the project-level 8 

effects of CM1, as well as mitigate the near-term effects of the other conservation measures. The 9 

proposed project also contains commitments to implement AMMs, including AMM37, to avoid or 10 

minimize the risk of affecting individuals and species habitats adjacent to work areas and storage 11 

sites. With implementation of these AMMs and CM3 offset the impacts and are more than sufficient 12 

to support the conclusion that the near-term effects of the proposed project on California red-legged 13 

frog would be less than significant. 14 

The proposed project would permanently and temporarily combined remove upland terrestrial 15 

cover habitat for California tiger salamander.  In the absence of other conservation actions, the 16 

losses of California tiger salamander upland habitat associated with the proposed project would 17 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 18 

special-status species. However, with habitat protection and restoration associated with the 19 

conservation components, guided by landscape-scale goals and objectives and by AMMs, including 20 

AMM37, to avoid or minimize the risk of affecting habitats and species adjacent to work areas and 21 

storage sites and would be in place throughout the construction phase, the impacts of the proposed 22 

project as a whole on California tiger salamander would not be significant. 23 

Implementation of the proposed project would result in temporary and permanent losses of riparian 24 

and grassland habitat and potential direct mortality of riparian brush rabbit. However, the habitat 25 

restoration and protection associated with CMs, guided by species-specific goals and objectives and 26 

by AMMs, including AMM37, would offset significant impacts so that the proposed project would not 27 

represent a substantial adverse effect through habitat modifications and would not substantially 28 

reduce the number or restrict the range of the species.  29 

In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 30 

habitat from the proposed project would represent a significant impact as a result of habitat 31 

modification and potential direct mortality of a special-status species. However, with habitat 32 

protection, restoration, management, and enhancement associated with CMs, and guided by AMMs, 33 

including AMM37, which would be in place throughout the time period of construction, and with 34 

implementation of Mitigation Measure BIO-162, the impact of the proposed project as a whole on 35 

San Joaquin kit fox and American badger would be less than significant.  36 

In absence of the implementation of AMM37, in addition to other CMs and AMMs, there would be a 37 

greater potential for significant impacts to this species due to loss of habitat and loss of species from 38 

construction and/or operation of the proposed project. Refer to the impact analyses for each 39 

resource for more detail. 40 

3B.4.32 AMM 38 California Black Rail 41 

Explanation of effectiveness: The proposed project would result in the loss or conversion of habitat 42 

for and direct mortality of California Black Rail. The implementation of AMM38 California Black Rail 43 
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would minimize the effects of construction on rails if present in or adjacent to the work area. Take of 1 

the species during construction would be eliminated by establishing 500-foot no-disturbance 2 

buffers around identified territorial calling centers during the breeding season, as required by this 3 

AMM. 4 

In addition, AMM38 California Black Rail and AMM1–AMM7 would avoid and minimize potential 5 

impacts on the species from construction-related habitat loss and noise and disturbance. 6 

The proposed project would also result in indirect effects due to construction on California Black 7 

Rail. If construction occurs during the nesting season, these indirect effects could result in the loss or 8 

abandonment of nests, and mortality of any eggs and/or nestlings. However, AMM38 requires that 9 

preconstruction surveys of potential breeding habitat would be conducted within 700 feet of project 10 

activities, and a 500-foot no-disturbance buffer would be established around any territorial call-11 

centers during the breeding season. 12 

Additionally, impacts related to fragmentation of California Black Rail habitat as a result of 13 

conservation component implementation would be minimized and avoided by implementation of 14 

this AMM. 15 

In absence of the implementation of AMM38, in addition to other AMMs, there would be a greater 16 

potential for significant impacts to this species due to loss of habitat and loss of species from 17 

construction and/or operation of the proposed project. Refer to the impact analyses for each 18 

resource for more detail. 19 

3B.4.33 AMM 39 White Tailed Kite 20 

Explanation of effectiveness: The proposed project would result in the loss of valley/foothill riparian 21 

natural community due to construction of the water conveyance facilities (CM1) and fish passage 22 

improvements (CM2), and inundation during tidal marsh restoration (CM4).The construction losses 23 

would be spread across the near-term timeframe. These losses would be minimized by planned 24 

restoration CMs and AMMs, including AMM39. Because of these near-term restoration and 25 

protection activities and AMMs, impacts would be less than significant. 26 

In the absence of other conservation actions, the effects on white-tailed kite habitat from the 27 

proposed project would represent an adverse effect as a result of habitat modification and potential 28 

for direct mortality of a special status species; however, considering the proposed project's 29 

protection and restoration provisions, which would provide acreages of new or enhanced habitat in 30 

amounts greater than necessary to compensate for the time lag of restoring riparian and foraging 31 

habitats lost to construction and restoration activities, and with implementation of AMMs that 32 

would eliminate the potential for take, including AMM39 White-Tailed Kite, the loss of habitat or 33 

direct mortality through implementation of the proposed project would not result in a substantial 34 

adverse effect through habitat modifications and would not result in take of white-tailed kite per 35 

Section 86 of the California Fish and Game Code. 36 

In absence of the implementation of AMM39, in addition to other AMMs, there would be a greater 37 

potential for significant impacts to this species due to loss of habitat and loss of species from 38 

construction and/or operation of the proposed project. Refer to the impact analyses for each 39 

resource for more detail. 40 
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3B.5 Conservation Measures 1 

3B.5.1 CM3 Natural Communities Protection and 2 

Restoration 3 

Explanation of effectiveness: CM3 Natural Communities Protection and Restoration (Environmental 4 

Commitment 3 under Alternatives 4A, 2D, and 5A) would result in the protection of several habitats, 5 

including wetlands, vernal pool, riparian, and grassland communities, which would help in offsetting 6 

impacts from the proposed project to recreational and terrestrial resources.  7 

3B.5.1.1 Recreation 8 

Explanation of effectiveness: Construction of the proposed project would result in the long-term 9 

reduction of recreation opportunities and experiences, such as hunting and wildlife viewing. 10 

Implementation of CM3 would result in protection of managed wetlands that would provide suitable 11 

habitat conditions for covered species and native biodiversity, including benefiting migratory 12 

waterfowl. Under CM3, the protection of cultivated lands would also benefit sandhill crane and other 13 

species. 14 

3B.5.1.2 Riparian 15 

Explanation of effectiveness: The project would result in the loss of valley/foothill riparian natural 16 

community due to construction of the water conveyance facilities and fish passage improvements 17 

(CM2), and inundation during tidal marsh restoration (CM4, or EC4 under 2D, 4A, and 5A).The 18 

construction losses would be spread across the near-term timeframe. The operation and 19 

maintenance activities associated with the proposed project would have the potential to create 20 

minor changes in total acreage of valley/foothill riparian natural community in the study area, and 21 

could create temporary increases in turbidity and sedimentation. These losses would be minimized 22 

by protection (including significant enhancement) of valley/foothill riparian natural community 23 

under CM3. 24 

3B.5.1.3 Vernal Pool 25 

Explanation of effectiveness: Construction of the proposed project could result in the direct loss of 26 

vernal pool complex natural community due to inundation during tidal marsh restoration (CM4) and 27 

construction of the water conveyance facility (CM1). The protection of vernal pool complex as part 28 

of CM3 would partially offset this near-term loss. 29 

The operation and maintenance activities associated with the proposed project would have the 30 

potential to create minor changes in total acreage of vernal pool complex natural community in the 31 

study area, and could create temporary increases in sedimentation or damage from recreational 32 

activity. The activities could also introduce herbicides periodically to control nonnative, invasive 33 

plants. Implementation of management, protection and enhancement actions associated with CM3 34 

would create positive effects, including reduced competition from invasive, nonnative plants in 35 

these habitats. Long-term restoration activities associated with CM3 would ensure that the acreage 36 

of this natural community would not decrease in the study area. 37 
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3B.5.1.4 Wetland 1 

Explanation of effectiveness: CM3 would offset minor losses in total acreage of tidal and nontidal 2 

freshwater perennial aquatic natural community in the study area due to CM1 that could create 3 

temporary increases in turbidity and sedimentation. The operation and maintenance activities 4 

associated with the proposed project would have the potential to create minor changes in total 5 

acreage of tidal brackish emergent wetland natural community, tidal freshwater emergent wetland 6 

natural community, and nontidal perennial aquatic natural community in the study area, and could 7 

create temporary increases in turbidity and sedimentation. Implementation of management, 8 

protection and enhancement actions associated with CM3 Natural Communities Protection and 9 

Restoration would create positive effects, including improved water movement in these habitats. 10 

Construction of the proposed project’s water conveyance facilities (CM1) and fish passage 11 

improvements (CM2) would result in the loss of nontidal freshwater perennial emergent wetland 12 

natural community. Inundation and construction-related losses from CM4 would also occur in the 13 

near-term. These losses would be offset by planned restoration and protection of nontidal marsh 14 

scheduled for the first 10 years of CM3 implementation. 15 

Implementation of management, protection and enhancement actions associated with CM3 Natural 16 

Communities Protection and Restoration would create positive effects, including reduced 17 

competition from invasive, nonnative plants in these habitats. Long-term restoration and protection 18 

activities associated with CM3 would expand this natural community in the study area. 19 

Initial development and construction of CM1, CM2 and CM4 would result in both permanent and 20 

temporary removal of alkali seasonal wetland complex. Implementation of CM 3 would protect 150 21 

acres of seasonal wetland, which would benefit the alkali seasonal wetland natural community. 22 

The operation and maintenance activities associated with the proposed project would have the 23 

potential to create minor changes in total acreage of managed wetland natural community in the 24 

study area, and could create temporary increases in turbidity and sedimentation. The activities 25 

could also introduce herbicides periodically to control nonnative, invasive plants. Hunting could 26 

intermittently reduce the availability of this community to special-status and common wildlife 27 

species. Implementation of management, protection and enhancement actions associated with CM3 28 

Natural Communities Protection and Restoration would create positive effects, including improved 29 

water movement in and adjacent to these habitats. Long-term restoration activities associated with 30 

CM3 Natural Communities Protection and Restoration would greatly expand the ecological functions 31 

of this natural community in the study area.  32 

3B.5.1.5 Grassland 33 

Explanation of effectiveness: The operation and maintenance activities associated with Alternative 4 34 

would have the potential to create minor changes in total acreage of grassland natural community in 35 

the study area, and could create temporary increases sedimentation. The activities could also 36 

introduce herbicides periodically to control nonnative, invasive plants. Implementation of 37 

management, protection and enhancement actions associated with CM3 Natural Communities 38 

Protection and Restoration would create positive effects, including reduced competition from 39 

invasive, nonnative plants in these habitats. Long-term restoration activities associated with CM3 40 

Natural Communities Protection and Restoration would increase the value of this natural 41 

community in the study area. 42 
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3B.5.1.6 Habitat 1 

Explanation of effectiveness: The proposed project effects on vernal pool crustacean habitat and on 2 

nonlisted vernal pool invertebrate habitat would represent an adverse effect as a result of habitat 3 

modification of a special-status species and potential for direct mortality in the absence of other 4 

conservation actions. However, the proposed project has committed to impact limits for vernal pool 5 

crustacean habitat and vernal pool invertebrate habitat, in addition to habitat protection, 6 

restoration, management and enhancement associated with CM3.  7 

The loss of western burrowing owl habitat, San Joaquin kit fox and American badger and potential 8 

for mortality of these special-status species under the proposed project would represent an adverse 9 

effect in the absence of other conservation actions. However, with habitat protection and restoration 10 

associated with CM3, which would be available to guide the near-term protection and management 11 

of cultivated lands, the effects of habitat loss and potential mortality on these species under the 12 

proposed project would be less-than-significant. 13 

The loss of western yellow-billed cuckoo habitat associated with the proposed project would 14 

represent an adverse effect as a result of habitat modification and potential for direct mortality of a 15 

special-status species. However, the species is not an established breeder in the study area and 16 

current presence is limited to migrants. In addition, the habitat that would be lost consists of small, 17 

fragmented riparian stands that do not provide high-value habitat for the species. With habitat 18 

protection and restoration associated with CM3, which would be in place throughout the 19 

construction period, the effects of habitat loss and potential mortality on western yellow-billed 20 

cuckoo under the proposed project would be less-than-significant. 21 

In the absence of other conservation actions, the effects on loggerhead shrike habitat would 22 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 23 

special-status species. Loggerhead shrike is not a covered species under the proposed project. For 24 

the proposed project to avoid an adverse effect on individuals, preconstruction surveys for 25 

noncovered avian species would be required to ensure that nests are detected and avoided. The 26 

management and enhancement of cultivated lands including insect prey enhancement through CM3, 27 

the protection of shrubs and establishment of hedgerows within protected cultivated lands would 28 

compensate for any potential substantial impact from the loss of low-value loggerhead shrike 29 

foraging habitat. 30 

Construction and operation of the water conveyance facilities and habitat restoration activities 31 

would have impacts on common wildlife and plants in the study area through habitat loss and 32 

through direct or indirect loss or injury of individuals. The loss of habitat would not be substantial, 33 

because habitat restoration would increase the amount and extent of habitat available for use by 34 

most common wildlife and plant species. CM3 would avoid or minimize effects on special-status 35 

species by enhancing natural communities, which would result in avoiding and minimizing effects 36 

on common wildlife and plants. Consequently, implementation of the proposed project is not 37 

expected to cause any populations of common wildlife or plants to drop below self-sustaining levels, 38 

and this impact would be less than significant. 39 

In absence of the implementation of this conservation measure, in addition to other CMs and AMMs, 40 

there would be a greater potential for significant impacts to these species and natural communities 41 

due to loss of habitat and loss of species from construction and/or operation of the proposed 42 

project. Refer to the impact analyses for each resource for more detail. 43 
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3B.5.2 CM4 Tidal Natural Communities Restoration:  1 

Explanation of effectiveness: CM4 Tidal Natural Communities Restoration (Environmental 2 

Commitment 4 under Alternatives 2D, 4A, and 5A) would result in the restoration and enhancement 3 

of tidal communities, which would help offset impacts from the proposed project to terrestrial 4 

resources. 5 

The proposed project would result in the near-term loss or conversion of tidal perennial aquatic 6 

natural community due to construction of the water conveyance facilities (CM1) and fish passage 7 

improvements (CM2), and inundation during tidal marsh restoration (CM4). These losses and 8 

conversions would be offset by planned restoration of high-value tidal perennial aquatic natural 9 

community scheduled for the first 10 years of the proposed project’s implementation (CM4).  10 

The operation and maintenance activities associated with the proposed project would have the 11 

potential to create minor losses in total acreage of tidal perennial aquatic natural community in the 12 

study area, and could create temporary increases in turbidity and sedimentation. The activities 13 

could also introduce herbicides periodically to control nonnative, invasive plants. Long-term 14 

restoration activities associated with CM4 Tidal Natural Communities Restoration would greatly 15 

expand this natural community in the study area. Ongoing operation, maintenance and management 16 

activities would not result in a net permanent reduction in the acreage or value of this sensitive 17 

natural community within the study area.  18 

The operation and maintenance activities associated with the proposed project would have the 19 

potential to create changes in total acreage of tidal brackish emergent wetland natural community in 20 

the study area, and could create temporary increases in turbidity and sedimentation. The activities 21 

could also introduce herbicides periodically to control nonnative, invasive plants. Long-term 22 

restoration activities associated with CM4 Tidal Natural Communities Restoration would greatly 23 

expand this natural community in the study area.  24 

The operation and maintenance activities associated with the proposed project would have the 25 

potential to create minor changes in total acreage of managed wetland natural community in the 26 

study area, and could create temporary increases in turbidity and sedimentation. The activities 27 

could also introduce herbicides periodically to control nonnative, invasive plants. Hunting could 28 

intermittently reduce the availability of this community to special-status and common wildlife 29 

species. Long-term restoration activities associated with CM4 Tidal Natural Communities 30 

Restoration would greatly expand the ecological functions of this natural community in the study 31 

area.  32 

The proposed project would result in the loss of tidal freshwater emergent wetland natural 33 

community (permanent and temporary) due to construction of the water conveyance facilities 34 

(CM1) and fish passage improvements (CM2), and tidal marsh restoration (CM4). The losses would 35 

be spread across the near-term timeframe and would be offset by planned restoration of tidal 36 

freshwater emergent wetland natural community scheduled for the first 10 years of the proposed 37 

project’s implementation (CM4).  38 

The operation and maintenance activities associated with the proposed project, including changed 39 

water operations in the upstream rivers, would have the potential to create minor changes in total 40 

acreage of tidal freshwater emergent wetland natural community in the study area, and could create 41 

temporary increases in turbidity and sedimentation. The activities could also introduce herbicides 42 

periodically to control nonnative, invasive plants. Long-term restoration activities associated with 43 
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CM4 Tidal Natural Communities Restoration would greatly expand this natural community in the 1 

study area.  2 

The loss of California least tern foraging habitat and potential direct mortality associated with the 3 

operation of proposed project would represent a significant impact in the absence of other 4 

conservation actions. However, with habitat restoration associated with CM4, the loss of habitat 5 

under this alternative would have a less-than-significant impact on California least tern. 6 

The permanent and temporary loss of potential jurisdictional wetlands as a result of constructing 7 

project-related water conveyance facilities would be substantial if not compensated for by wetland 8 

protection and/or restoration. This loss would represent either temporary or permanent removal of 9 

federally protected wetlands or other waters of the United States as defined by Section 404 of the 10 

CWA. However, CM4 would restore and protect large acreages of tidal wetlands and open water. 11 

Through the course of the proposed project’s restoration program, this alternative would result in 12 

restoration of tidal wetlands and open water. Impacts on wetlands from project construction would 13 

occur in the first 10 years after approval of the proposed project. Wetland restoration would occur 14 

during this time period, thereby offsetting the impacts of construction. Therefore, there would be a 15 

beneficial impact on potential jurisdictional wetlands and waters of the United States resulting from 16 

project implementation. 17 

Construction and operation of the water conveyance facilities and habitat restoration activities 18 

would have impacts on common wildlife and plants in the study area through habitat loss and 19 

through direct or indirect loss or injury of individuals. The loss of habitat would not be substantial, 20 

because habitat restoration would increase the amount and extent of habitat available for use by 21 

most common wildlife and plant species. CM4 would restore tidal natural communities and help 22 

offset the losses in acreage and value of common wildlife and plants. 23 

In the absence of implementation of this conservation measure, in addition to other CMs and AMMs, 24 

there would be a greater potential for significant impacts to these species and natural communities 25 

due to loss of habitat and loss of species from construction and/or operation of the proposed 26 

project. Refer to the impact analyses for each resource for more detail. 27 

3B.5.3 CM6 Channel Margin Enhancement 28 

Explanation of effectiveness: CM6 Channel Margin Enhancement (Environmental Commitment 6 29 

under Alternatives 4A, 2D, and 5A) would help in offsetting impacts from the proposed project to 30 

terrestrial resources.  31 

Construction and operation of the water conveyance facilities and habitat restoration activities 32 

would have impacts on common wildlife and plants in the study area through habitat loss and 33 

through direct or indirect loss or injury of individuals. With implementation of CM4 and other CMs, 34 

the loss of habitat would not be substantial, because habitat restoration would increase the amount 35 

and extent of habitat available for use by most common wildlife and plant species, and offset the 36 

losses in acreage and value of these habitats. Consequently, implementation of the proposed project 37 

is not expected to cause any populations of common wildlife or plants to drop below self-sustaining 38 

levels, and this impact would be less than significant. 39 

In absence of the implementation of this conservation measure, in addition to other CMs, there 40 

would be a greater potential for significant impacts to these species and natural communities due to 41 
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loss of habitat and loss of species from construction and/or operation of the proposed project. Refer 1 

to the impact analyses for each resource for more detail. 2 

3B.5.4 CM7 Riparian Natural Community Restoration 3 

Explanation of effectiveness: CM7 Riparian Natural Community Restoration (Environmental 4 

Commitment 3 under Alternatives 4A, 2D, and 5A) would result in the protection of several species 5 

habitats, riparian, grassland, and western yellow-billed cuckoo habitats, which would help in 6 

offsetting impacts from the proposed project to terrestrial resources. 7 

The proposed project would result in the loss of valley/foothill riparian natural community due to 8 

construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 9 

inundation during tidal marsh restoration (CM4).The construction losses would be spread across 10 

the near-term timeframe. These losses would be minimized by planned restoration valley/foothill 11 

riparian natural community scheduled for the first 10 years of project implementation under CM7. 12 

The operation and maintenance activities associated with the proposed project would have the 13 

potential to create minor changes in total acreage of valley/foothill riparian natural community in 14 

the study area, and could create temporary increases in turbidity and sedimentation. The activities 15 

could also introduce herbicides periodically to control nonnative, invasive plants. Long-term 16 

restoration and protection activities associated with CM7 Riparian Natural Community Restoration 17 

would expand this natural community in the study area. With the restoration and enhancement of 18 

these amounts of habitat, in addition to implementation of AMMs, impacts on this natural 19 

community would be less than significant. 20 

In the absence of other conservation actions, the loss of western yellow-billed cuckoo habitat 21 

associated with the proposed project would represent an adverse effect as a result of habitat 22 

modification and potential for direct mortality of a special-status species. However, the species is 23 

not an established breeder in the study area and current presence is limited to migrants. In addition, 24 

the habitat that would be lost consists of small, fragmented riparian stands that do not provide high-25 

value habitat for the species. With habitat protection and restoration associated with CM7, which 26 

would be in place throughout the construction period, and would provide acreages of new or 27 

enhanced habitat in amounts greater than necessary to compensate for the time lag of restoring 28 

habitats lost to construction and restoration activities, CM7 would offset the effects of habitat loss 29 

and potential mortality on western yellow-billed cuckoo from the proposed project. 30 

The proposed project would result in temporary and permanent losses of riparian and grassland 31 

habitat and potential direct mortality of riparian brush rabbit. Implementing CM7 would offset these 32 

impacts by creating habitat for the species through habitat modifications. 33 

Construction and operation of the water conveyance facilities and habitat restoration activities 34 

would have impacts on common wildlife and plants in the study area through habitat loss and 35 

through direct or indirect loss or injury of individuals. However, the loss of habitat would not be 36 

substantial, because habitat restoration that would be implemented under CM7 and other CMs 37 

would offset the impacts by increasing the amount and extent of habitat available for use by most 38 

common wildlife and plant species. Consequently, implementation of the proposed project is not 39 

expected to cause any populations of common wildlife or plants to drop below self-sustaining levels, 40 

and this impact would be less than significant. 41 

In absence of the implementation of this conservation measure, in addition to other CMs and AMMs, 42 

there would be a greater potential for significant impacts to these species and natural communities 43 
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due to loss of habitat and loss of species from construction and/or operation of the proposed 1 

project. Refer to the impact analyses for each resource for more detail. 2 

3B.5.5 CM8 Grassland Natural Community Restoration 3 

Explanation of effectiveness: CM8 Grassland Natural Community Restoration would result in the 4 

protection of several habitats, including grassland natural community, and habitat for western 5 

burrowing owl, San Joaquin kit fox and American badger, which would help in offsetting impacts 6 

from the proposed project to terrestrial resources. 7 

The operation and maintenance activities associated with Alternative 4 would have the potential to 8 

create minor changes in total acreage of grassland natural community in the study area, and could 9 

create temporary increases in sedimentation. The activities could also introduce herbicides 10 

periodically to control nonnative, invasive plants. Long-term restoration activities associated with 11 

CM8 Grassland Natural Community Restoration would increase the value of this natural community 12 

in the study area. 13 

Construction of the proposed project and Conservation Measures 2, 4, 5, 7, 8, 9, 11, and 18 would 14 

result in the combined permanent and temporary loss of modeled habitat for western burrowing 15 

owl. The loss of western burrowing owl habitat and potential for mortality of this special-status 16 

species under Alternative 4 would represent an adverse effect in the absence of other conservation 17 

actions. Implementation of CM8 would protect and restore grassland natural community, which 18 

with other AMMs and CMs would offset impacts to western burrowing owl habitat to a less than 19 

significant level. 20 

In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 21 

habitat from the proposed project would represent a significant impact as a result of habitat 22 

modification and potential direct mortality of a special-status species. However, with habitat 23 

restoration associated with CM8, along with other CMs and AMMs, the impact of the proposed 24 

project as a whole on San Joaquin kit fox and American badger would be less than significant.  25 

Construction and operation of the water conveyance facilities and habitat restoration activities 26 

would impact acreage and value of common wildlife and plants in the study area through habitat 27 

loss and through direct or indirect loss or injury of individuals. With implementation of CM8, the 28 

loss of habitat would not be substantial, because habitat restoration would increase the amount and 29 

extent of habitat available for use by most common wildlife and plant species. Consequently, 30 

implementation of the proposed project is not expected to cause any populations of common 31 

wildlife or plants to drop below self-sustaining levels. 32 

In absence of the implementation of this conservation measure, in addition to other CMs and AMMs, 33 

there would be a greater potential for significant impacts to these species and natural communities 34 

due to loss of habitat and loss of species from construction and/or operation of the proposed 35 

project. Refer to the impact analyses for each resource for more detail. 36 

3B.5.6 CM9 Vernal Pool and Alkali Seasonal Wetland 37 

Complex Restoration 38 

Explanation of effectiveness: CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration 39 

would result in the protection of several habitats, including alkali season wetland complex and 40 
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vernal pool complex natural communities, vernal pool crustacean and vernal pool invertebrate 1 

habitat, and common wildlife and plants. 2 

The operation and maintenance activities associated with the proposed project would have the 3 

potential to create minor changes in total acreage of alkali seasonal wetland complex natural 4 

community in the study area, and could create temporary increases sedimentation. The activities 5 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 6 

environmental commitments, AMMs, other CMs, and long-term restoration activities associated with 7 

CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration would minimize impacts and 8 

ensure that the acreage of this natural community would not decrease in the study area.  9 

During construction, the proposed project could result in the direct loss of vernal pool complex 10 

natural community due to inundation during tidal marsh restoration (CM4) and construction of the 11 

water conveyance facility (CM1). The construction- and inundation-related loss of this special-status 12 

natural community would represent a significant impact if it were not offset by avoidance and 13 

minimization measures and other actions associated with project-related conservation components. 14 

Loss of vernal pool complex natural community would be considered both a loss in acreage of a 15 

sensitive natural community and a loss of wetland as defined by Section 404 of the CWA. The 16 

protection of vernal pool complex as part of CM3 and the restoration of this community (including a 17 

commitment to have restoration keep pace with losses; BDCP Chapter 3, Section 3.4.4.27) as part of 18 

CM9 during the first 10 years of project implementation would partially offset this near-term loss. 19 

The proposed project also includes AMMs to minimize impacts. Because of these offsetting 20 

protection and restoration activities implementation of AMMs, impacts would be less than 21 

significant. 22 

The operation and maintenance activities associated with the proposed project would have the 23 

potential to create minor changes in total acreage of vernal pool complex natural community in the 24 

study area, and could create temporary increases in sedimentation or damage from recreational 25 

activity. The activities could also introduce herbicides periodically to control nonnative, invasive 26 

plants. These impacts would be offset through implementation of environmental commitments and 27 

AMMs which would minimize these impacts, and other operations and maintenance activities, 28 

including management, protection and enhancement actions associated with other CMs, as well as 29 

long-term restoration activities associated with CM9 Vernal Pool and Alkali Seasonal Wetland 30 

Complex Restoration, to ensure that the acreage of this natural community would not decrease in 31 

the study area.   32 

The operation and maintenance activities associated with the proposed project would have the 33 

potential to create minor changes in total acreage of other natural seasonal wetland natural 34 

community in the study area, and could create temporary increases in sedimentation. The activities 35 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 36 

environmental commitments and AMMs would offset these impacts. Other operations and 37 

maintenance activities, including management, protection and enhancement actions associated with 38 

other CMs, and long-term restoration activities associated with CM9 Vernal Pool and Alkali Seasonal 39 

Wetland Complex Restoration would ensure that the ecological values provided by this small natural 40 

community would not decrease in the study area. Ongoing operation, maintenance and management 41 

activities would not result in a net permanent reduction in this natural community within the study 42 

area. 43 
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The effects on vernal pool crustacean habitat from construction and operation of the proposed 1 

project would represent an adverse effect as a result of habitat modification of a special-status 2 

species and potential for direct mortality in the absence of other conservation actions. However, the 3 

proposed project has committed to impact limits for vernal pool crustacean habitat and to habitat 4 

protection, restoration, management and enhancement associated with CM9. These conservation 5 

activities would be guided by species-specific goals and objectives, and by AMMs, which would be in 6 

place throughout the proposed project’s permit term.  All of these AMMs include elements that avoid 7 

or minimize the risk of affecting habitats and species adjacent to work areas. Considering these 8 

commitments over the permit term, the proposed project would not result in a substantial adverse 9 

effect through habitat modifications and would not substantially reduce the number or restrict the 10 

range of vernal pool crustaceans. Therefore, the project would have a less-than-significant impact on 11 

vernal pool crustaceans.  12 

The effects on nonlisted vernal pool invertebrate habitat from the proposed project would represent 13 

an adverse effect as a result of habitat modification of a special-status species and potential for 14 

direct mortality in the absence of other conservation actions. However, the proposed project has 15 

committed to impact limits for vernal pool habitat and to habitat protection, restoration, 16 

management and enhancement associated with CM9, other CMs, and AMMs, to avoid and minimize 17 

direct and indirect effects on vernal pools and would thus be applicable to nonlisted vernal pool 18 

invertebrates as well. All of these AMMs include elements that avoid or minimize the risk of affecting 19 

habitats and species adjacent to work areas. Considering these commitments, the proposed project 20 

would not result in a substantial adverse effect through habitat modifications and would not 21 

substantially reduce the number or restrict the range of nonlisted vernal pool invertebrates.   22 

Construction and operation of the water conveyance facilities and habitat restoration activities 23 

would have impacts on common wildlife and plants in the study area through habitat loss and 24 

through direct or indirect loss or injury of individuals. Conservation measures to avoid or minimize 25 

effects on special-status species, to prevent the introduction and spread of invasive species, and to 26 

enhance natural communities would result in avoiding and minimizing effects on common wildlife 27 

and plant. The impacts related to losses in acreage and value of these habitats would be offset by 28 

protection, restoration, enhancement, and management actions contained in the proposed project, 29 

including CM9 Vernal Pool and Alkali Seasonal Wetland Complex Restoration, and other CMs. 30 

Consequently, implementation of the proposed project is not expected to cause any populations of 31 

common wildlife or plants to drop below self-sustaining levels, and this impact would be less than 32 

significant. 33 

In absence of the implementation of this conservation measure, in addition to other CMs and AMMs, 34 

there would be a greater potential for significant impacts to these species and natural communities 35 

due to loss of habitat and loss of species from construction and/or operation of the proposed 36 

project. Refer to the impact analyses for each resource for more detail. 37 

3B.5.7 CM10 Nontidal Marsh Restoration 38 

CM10 Nontidal Marsh Restoration would result in the protection of several habitats, including 39 

aquatic natural communities, wetland natural communities and common wildlife and plants. 40 

The proposed project would result in the loss of nontidal perennial aquatic natural community due 41 

to construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 42 

change to tidally influenced inundation during tidal marsh restoration (CM4). These losses would be 43 
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offset by planned restoration of nontidal marsh scheduled for the first 10 years of project 1 

implementation (CM10). Also, AMMs would be implemented to minimize impacts. Because of these 2 

offsetting near-term restoration activities and AMMs, impacts would be less than significant.  3 

The operation and maintenance activities associated with the proposed project would have the 4 

potential to create minor changes in total acreage of nontidal perennial aquatic natural community 5 

in the study area, and could create temporary increases in turbidity and sedimentation. The 6 

activities could also introduce herbicides periodically to control nonnative, invasive plants. 7 

Implementation of environmental commitments and AMMs would minimize these impacts, and 8 

other operations and maintenance activities, including long-term restoration activities associated 9 

with CM10 Nontidal Marsh Restoration would expand this natural community in the study area. 10 

Ongoing operation, maintenance and management activities would not result in a net permanent 11 

reduction in this sensitive natural community within the study area. Therefore, there would be a 12 

less-than-significant impact on the nontidal perennial aquatic natural community. 13 

The proposed project would result in the loss of nontidal freshwater perennial emergent wetland 14 

natural community due to construction of the water conveyance facilities (CM1) and fish passage 15 

improvements (CM2). Inundation and construction-related losses from CM4 would occur in the 16 

near-term. These losses would be offset by planned restoration and protection of nontidal marsh 17 

scheduled for the first 10 years of project implementation (CM3 and CM10). AMMs would also be 18 

implemented to minimize impacts. Because of these offsetting near-term restoration activities and 19 

AMMs, impacts would be less than significant. 20 

The operation and maintenance activities associated with the proposed project would have the 21 

potential to create minor changes in total acreage of nontidal freshwater perennial emergent 22 

wetland natural community in the study area, and could create temporary increases in turbidity and 23 

sedimentation. The activities could also introduce herbicides periodically to control nonnative, 24 

invasive plants. Implementation of environmental commitments, AMMs, and CMs, including long-25 

term restoration activities associated with CM10 Nontidal Marsh Restoration, would expand this 26 

natural community in the study area.  27 

During the near-term timeframe, the proposed project would permanently remove and temporarily 28 

remove managed wetland through inundation or construction-related losses in habitat from CM1, 29 

CM2, and CM4 activities. The construction or inundation loss of this special-status natural 30 

community would represent a significant impact if it were not offset by other conservation actions. 31 

The restoration, protection and enhancement of managed wetland as part of CM10 during project 32 

implementation would fully offset the losses associated with CM1, but would only partially offset the 33 

total near-term loss. CM4 marsh restoration activities that would be creating this loss would be 34 

simultaneously creating tidal brackish emergent wetland and tidal freshwater emergent wetland in 35 

place of the managed wetland in the near-term. This acreage would significantly exceed the number 36 

of acres of managed wetland lost. Mitigation measures, other CMs, and AMMs would be 37 

implemented to avoid or minimize the risk of affecting habitats at work areas and improve 38 

management and enhance existing habitat. As a result, there would be a less-than-significant impact. 39 

The operation and maintenance activities associated with the proposed project would have the 40 

potential to create minor changes in total acreage of managed wetland natural community in the 41 

study area, and could create temporary increases in turbidity and sedimentation. The activities 42 

could also introduce herbicides periodically to control nonnative, invasive plants. Hunting could 43 

intermittently reduce the availability of this community to special-status and common wildlife 44 
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species. Implementation of environmental commitments, AMMs, and CMS, including CM10 Nontidal 1 

Marsh Restoration, would greatly expand the ecological functions of this natural community in the 2 

study area.  3 

The permanent and temporary loss of potential jurisdictional wetlands as a result of constructing 4 

the project-related water conveyance facilities would be substantial if not compensated for by 5 

wetland protection and/or restoration. This loss would represent either temporary or permanent 6 

removal of federally protected wetlands or other waters of the United States as defined by Section 7 

404 of the CWA. However, the proposed project includes conservation measures, including CM10, 8 

that would restore and protect large acreages of both tidal and nontidal wetlands and open water. 9 

Through the course of the project’s restoration program, this alternative would result in restoration 10 

of tidal and nontidal wetlands and open water. Impacts on wetlands from CM1 construction would 11 

occur in the first 10 years after project approval. Wetland restoration would occur during this time 12 

period, thereby offsetting the impacts of CM1 construction.  13 

Construction and operation of the water conveyance facilities and habitat restoration activities 14 

would have impacts on common wildlife and plants in the study area through habitat loss and 15 

through direct or indirect loss or injury of individuals. Conservation measures to avoid or minimize 16 

effects on special-status species, to prevent the introduction and spread of invasive species, and to 17 

enhance natural communities would result in avoiding and minimizing effects on common wildlife 18 

and plant. The impacts related to losses in acreage and value of these habitats would be offset by 19 

protection, restoration, enhancement, and management actions contained in the proposed project, 20 

including CM10 Nontidal Marsh Restoration. Consequently, implementation of the proposed project 21 

is not expected to cause any populations of common wildlife or plants to drop below self-sustaining 22 

levels, and this impact would be less than significant. 23 

In absence of the implementation of this conservation measure, in addition to other CMs and AMMs, 24 

there would be a greater potential for significant impacts to these species and natural communities 25 

due to loss of habitat and loss of species from construction and/or operation of the proposed 26 

project. Refer to the impact analyses for each resource for more detail. 27 

3B.5.8 CM11 Natural Communities Enhancement and 28 

Management 29 

CM11 Natural Communities Enhancement and Management would result in the protection of several 30 

habitats, including aquatic natural communities, wetland natural communities and common wildlife 31 

and plants. 32 

The operation and maintenance activities associated with the proposed project would have the 33 

potential to create minor losses in total acreage of tidal perennial aquatic natural community in the 34 

study area, and could create temporary increases in turbidity and sedimentation. The activities 35 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 36 

environmental commitments, AMMS, and CMs, including CM3 Natural Communities Protection and 37 

Restoration, would minimize and offset impacts. Ongoing operation, maintenance and management 38 

activities would not result in a net permanent reduction in the acreage or value of this sensitive 39 

natural community within the study area. Therefore, there would be a less-than-significant impact 40 

on the tidal perennial aquatic natural community. 41 
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The operation and maintenance activities associated with the proposed project would have the 1 

potential to create minor changes in total acreage of tidal brackish emergent wetland natural 2 

community in the study area, and could create temporary increases in turbidity and sedimentation. 3 

The activities could also introduce herbicides periodically to control nonnative, invasive plants. 4 

Implementation of environmental commitments AMMS, and CMs, including CM3 Natural 5 

Communities Protection and Restoration, would minimize and offset impacts.  6 

The operation and maintenance activities associated with the proposed project, including changed 7 

water operations in the upstream rivers, would have the potential to create minor changes in total 8 

acreage of tidal freshwater emergent wetland natural community in the study area, and could create 9 

temporary increases in turbidity and sedimentation. The activities could also introduce herbicides 10 

periodically to control nonnative, invasive plants. Implementation of environmental commitments 11 

AMMS, and CMs, including CM3 Natural Communities Protection and Restoration, would minimize 12 

and offset impacts. 13 

The proposed project would result in the loss of valley/foothill riparian natural community due to 14 

construction of the water conveyance facilities (CM1) and fish passage improvements (CM2), and 15 

inundation during tidal marsh restoration (CM4).The construction losses would be spread across 16 

the near-term timeframe. These losses would be minimized by AMMS, and CMs, including CM3 17 

Natural Communities Protection and Restoration, which includes protection (including significant 18 

enhancement) (CM3) of valley/foothill riparian natural community scheduled for the first 10 years 19 

of project implementation. Because of these near-term restoration and protection activities and 20 

AMMs, impacts would be less than significant. 21 

The operation and maintenance activities associated with the proposed project would have the 22 

potential to create minor changes in total acreage of valley/foothill riparian natural community in 23 

the study area, and could create temporary increases in turbidity and sedimentation. The activities 24 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 25 

environmental commitments, AMMs, and CMs, including CM3 Natural Communities Protection and 26 

Restoration, would minimize and offset impacts. With the restoration and enhancement of these 27 

amounts of habitat, in addition to implementation of AMMs, impacts on this natural community 28 

would be less than significant for CEQA purposes. 29 

The operation and maintenance activities associated with the proposed project would have the 30 

potential to create minor changes in total acreage of nontidal perennial aquatic natural community 31 

in the study area, and could create temporary increases in turbidity and sedimentation. The 32 

activities could also introduce herbicides periodically to control nonnative, invasive plants. 33 

Implementation of environmental commitments AMMs, and CMs, including CM3 Natural 34 

Communities Protection and Restoration, would minimize and offset impacts. Ongoing operation, 35 

maintenance and management activities would not result in a net permanent reduction in this 36 

sensitive natural community within the study area. Therefore, there would be a less-than-significant 37 

impact on the nontidal perennial aquatic natural community. 38 

The proposed project would result in the loss of nontidal freshwater perennial emergent wetland 39 

natural community due to construction of the water conveyance facilities (CM1) and fish passage 40 

improvements (CM2). Inundation and construction-related losses from CM4 would occur in the 41 

near-term. These losses would be offset by planned restoration and protection of nontidal marsh 42 

scheduled for the first 10 years of project implementation (CM3 ). AMMs would also be 43 
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implemented to minimize impacts. Because of these offsetting near-term restoration activities and 1 

AMMs, impacts would be less than significant.  2 

The operation and maintenance activities associated with the proposed project would have the 3 

potential to create minor changes in total acreage of nontidal freshwater perennial emergent 4 

wetland natural community in the study area, and could create temporary increases in turbidity and 5 

sedimentation. The activities could also introduce herbicides periodically to control nonnative, 6 

invasive plants. Implementation of environmental commitments AMMs, and CMs, including CM3 7 

Natural Communities Protection and Restoration, would minimize and offset impacts. Initial 8 

development and construction of CM1, CM2 and CM4 would result in both permanent and 9 

temporary removal of alkali seasonal wetland complex. Full implementation of the proposed project 10 

would also include the following conservation actions over the term of the project to benefit the 11 

alkali seasonal wetland natural community - CM 3 would protect seasonal wetland. 12 

The operation and maintenance activities associated with the proposed project would have the 13 

potential to create minor changes in total acreage of vernal pool complex natural community in the 14 

study area, and could create temporary increases in sedimentation or damage from recreational 15 

activity. The activities could also introduce herbicides periodically to control nonnative, invasive 16 

plants. These impacts would be offset through implementation of environmental commitments 17 

AMMs, and CMs, including CM3 Natural Communities Protection and Restoration, would minimize 18 

and offset impacts. Protection actions associated with CM3 would ensure that the acreage of this 19 

natural community would not decrease in the study area.   20 

The operation and maintenance activities associated with the proposed project would have the 21 

potential to create minor changes in total acreage of managed wetland natural community in the 22 

study area, and could create temporary increases in turbidity and sedimentation. The activities 23 

could also introduce herbicides periodically to control nonnative, invasive plants. Hunting could 24 

intermittently reduce the availability of this community to special-status and common wildlife 25 

species. Implementation of environmental commitments AMMs, and CMs, including CM3 Natural 26 

Communities Protection and Restoration, would minimize and offset impacts. 27 

The operation and maintenance activities associated with the proposed project would have the 28 

potential to create minor changes in total acreage of other natural seasonal wetland natural 29 

community in the study area, and could create temporary increases in sedimentation. The activities 30 

could also introduce herbicides periodically to control nonnative, invasive plants. Implementation of 31 

environmental commitments AMMs, and CMs, including CM3 Natural Communities Protection and 32 

Restoration, would minimize and offset impacts. Ongoing operation, maintenance and management 33 

activities would not result in a net permanent reduction in this natural community within the study 34 

area. 35 

The operation and maintenance activities associated with the proposed project would have the 36 

potential to create minor changes in total acreage of grassland natural community in the study area, 37 

and could create temporary increases sedimentation. The activities could also introduce herbicides 38 

periodically to control nonnative, invasive plants. Implementation of environmental commitments, 39 

AMMs, and CMs, including CM3 Natural Communities Protection and Restoration, would minimize 40 

and offset impacts by increasing the value of this natural community in the study area. 41 

The effects on vernal pool crustacean habitat from construction and operation of the proposed 42 

project would represent an adverse effect as a result of habitat modification of a special-status 43 

species and potential for direct mortality in the absence of other conservation actions. However, the 44 
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proposed project has committed to impact limits for vernal pool crustacean habitat and to habitat 1 

protection, restoration, management and enhancement associated with CM3, CM9, and CM11. These 2 

conservation activities would be guided by species-specific goals and objectives, and by AMMs, 3 

which would be in place throughout the proposed project’s permit term.  All of these AMMs include 4 

elements that avoid or minimize the risk of affecting habitats and species adjacent to work areas. 5 

Considering these commitments over the permit term, the proposed project would not result in a 6 

substantial adverse effect through habitat modifications and would not substantially reduce the 7 

number or restrict the range of vernal pool crustaceans. Therefore, the project would have a less-8 

than-significant impact on vernal pool crustaceans.  9 

The effects on nonlisted vernal pool invertebrate habitat from the proposed project would represent 10 

an adverse effect as a result of habitat modification of a special-status species and potential for 11 

direct mortality in the absence of other conservation actions. However, the proposed project has 12 

committed to impact limits for vernal pool habitat and to habitat protection, restoration, 13 

management and enhancement associated with CM3, CM9, and CM11. AMMs would be put in place, 14 

and include elements that avoid or minimize the risk of affecting habitats and species adjacent to 15 

work areas. Considering these commitments, the proposed project would not result in a substantial 16 

adverse effect through habitat modifications and would not substantially reduce the number or 17 

restrict the range of nonlisted vernal pool invertebrates.   18 

The loss of western burrowing owl habitat and potential for mortality of this special-status species 19 

under the proposed project would represent an adverse effect in the absence of other conservation 20 

actions. However, with habitat protection and restoration associated with CM3, CM8, and CM11, 21 

guided by biological goals and objectives and by AMMs and with Mitigation Measure BIO-91, 22 

Compensate for Near-Term Loss of High-Value Western Burrowing Owl Habitat, which would be 23 

available to guide the near-term protection and management of cultivated lands, the loss of habitat 24 

or direct mortality through implementation of the proposed project would not result in a substantial 25 

adverse effect through habitat modifications and would not substantially reduce the number or 26 

restrict the range of the species. 27 

In the absence of other conservation actions, the loss of western yellow-billed cuckoo habitat 28 

associated with the proposed project would represent an adverse effect as a result of habitat 29 

modification and potential for direct mortality of a special-status species. However, the species is 30 

not an established breeder in the study area and current presence is limited to migrants. In addition, 31 

the habitat that would be lost consists of small, fragmented riparian stands that do not provide high-32 

value habitat for the species. With habitat protection and restoration associated with CMs, including 33 

CM3, guided by biological goals and objectives and by AMM1–AMM7 and AMM22 Suisun Song 34 

Sparrow, Yellow-Breasted Chat, Least Bell’s Vireo, Western Yellow-Billed Cuckoo, which would be in 35 

place throughout the construction period, the effects of habitat loss and potential mortality on 36 

western yellow-billed cuckoo under the proposed project would be less-than-significant. 37 

In the absence of other conservation actions, the effects on loggerhead shrike habitat would 38 

represent an adverse effect as a result of habitat modification and potential direct mortality of a 39 

special-status species. This impact would be significant. Loggerhead shrike is not a covered species 40 

under the proposed project. For the proposed project to avoid an adverse effect on individuals, 41 

preconstruction surveys for noncovered avian species would be required to ensure that nests are 42 

detected and avoided. With implementation of Mitigation Measure BIO-138, Compensate for the 43 

Near-term Loss of High-Value Loggerhead Shrike Habitat, and the management and enhancement of 44 

cultivated lands including insect prey enhancement through CM3 and CM11, the protection of 45 
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shrubs and establishment of hedgerows within protected cultivated lands would compensate for 1 

any potential substantial impact from the loss of low-value loggerhead shrike foraging habitat. In 2 

addition, AMMs and implementation of Mitigation Measure BIO-75, Conduct Preconstruction 3 

Nesting Bird Surveys and Avoid Disturbance of Nesting Birds, would avoid potentially significant 4 

impacts on nesting individuals. With these measures in place, the proposed project would not result 5 

in a substantial adverse effect through habitat modification and would not substantially reduce the 6 

number or restrict the range of either species.  7 

Implementation of the proposed project would result in temporary and permanent losses of riparian 8 

and grassland habitat and potential direct mortality of riparian brush rabbit. However, the habitat 9 

restoration and protection associated with CMs, including CM3, guided by species-specific goals and 10 

objectives and by AMMs would offset significant impacts so that the proposed project would not 11 

represent a substantial adverse effect through habitat modifications and would not substantially 12 

reduce the number or restrict the range of the species.  13 

In the absence of other conservation actions, the effects on San Joaquin kit fox and American badger 14 

habitat from the proposed project would represent a significant impact as a result of habitat 15 

modification and potential direct mortality of a special-status species. However, with habitat 16 

protection, restoration, management, and enhancement associated with CMs, including CM3, and 17 

guided by AMMs, which would be in place throughout the time period of construction, and with 18 

implementation of Mitigation Measure BIO-162, the impact of the proposed project as a whole on 19 

San Joaquin kit fox and American badger would be less than significant. 20 

Construction and operation of the water conveyance facilities and habitat restoration activities 21 

would have impacts on common wildlife and plants in the study area through habitat loss and 22 

through direct or indirect loss or injury of individuals. Conservation measures to avoid or minimize 23 

effects on special-status species, to prevent the introduction and spread of invasive species, and to 24 

enhance natural communities would result in avoiding and minimizing effects on common wildlife 25 

and plant. The impacts related to losses in acreage and value of these habitats would be offset by 26 

protection, restoration, enhancement, and management actions contained in the proposed project’s 27 

Conservation Measures, including CM3 Natural Communities Protection and Restoration. 28 

Consequently, implementation of the proposed project is not expected to cause any populations of 29 

common wildlife or plants to drop below self-sustaining levels, and this impact would be less than 30 

significant. 31 

Implementation of the proposed project would result in impacts on natural communities from the 32 

introduction or spread of invasive plants. However, this would not result in the long-term 33 

degradation of a sensitive natural community because implementation of AMMs would offset the 34 

temporary disturbance of land associated with the alternative and would not result in substantial 35 

alteration of site conditions. CM11 Natural Communities Enhancement and Management would 36 

reduce these adverse effects by implementing invasive plant control within the proposed project’s 37 

reserve system to reduce competition on native species, thereby improving conditions for covered 38 

species, ecosystem function, and native biodiversity. The invasive plant control efforts would target 39 

new infestations that are relatively easy to control or the most ecologically damaging nonnative 40 

plants for which effective suppression techniques are available. In aquatic and emergent wetland 41 

communities, Brazilian waterweed, perennial pepperweed, barbgrass, and rabbitsfoot grass would 42 

be controlled (and tidal mudflats would be maintained). In riparian areas, invasive plant control 43 

would focus on reducing or eliminating species such as Himalayan blackberry, giant reed, and 44 

perennial pepperweed. In grassland areas, techniques such as grazing and prescribed burning may 45 
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be used to decrease the cover of invasive plant species. Implementation of AMMs would also reduce 1 

the adverse effects that could result from construction activities. The AMMs provide methods to 2 

minimize ground disturbance, guidance for developing restoration and monitoring plans for 3 

temporary construction effects, and measures to minimize the introduction and spread of invasive 4 

plants. 5 

In absence of the implementation of this conservation measure, in addition to other CMs and AMMs, 6 

there would be a greater potential for significant impacts to these species and natural communities 7 

due to loss of habitat and loss of species from construction and/or operation of the proposed 8 

project. Refer to the impact analyses for each resource for more detail. 9 
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Appendix 3C 1 

Construction Assumptions for  2 

Water Conveyance Facilities 3 

Project-level environmental review requires specific information about the timing, nature, and 4 

physical extent of those activities necessary to construct the water conveyance facilities proposed 5 

under the BDCP alternatives. Table 3C-1 provides a list of major construction activities and elements 6 

necessary in constructing these features, along with their anticipated timing and any important 7 

information or assumptions that further characterize the activity and provide necessary detail in 8 

evaluating their potential effects. These assumptions were developed from a number of sources, 9 

including conceptual engineering reports, GIS databases, and written and verbal correspondence 10 

with DWR technical staff. Areas required for features associated with BDCP alternatives, including 11 

ancillary areas for parking, lighting, fencing, etc., were included within GIS databases for the 12 

purposes of environmental review.  13 

Not all construction assumptions found in this EIR/EIS are intended to include a level of analysis 14 

sufficient to support all permit decisions under Section 404 of the Clean Water Act and Sections 10 15 

and 14 of the Rivers and Harbors Act of 1899 for all actions associated with the BDCP. Rather, the 16 

EIR/EIS may later be supplemented through additional environmental documentation, if necessary. 17 

Table 3C-1 summarizes only major structures and activities; Tables 3C-3 through 3C-8 summarize 18 

the Pipeline/Tunnel Option Alternative (PTO, or pipeline/tunnel alignment) construction activities; 19 

Tables 3C-19 through 3C-24 summarize the East Alignment construction activities; Table 3C-26 20 

through 3C-31 summarize West Alignment construction activities, and 3C-32 through 3C-38 21 

summarize Modified Pipeline/Tunnel Option (MPTO)/Alternative 4 construction activities. 22 

Construction components for Alternative 9, Through Delta/Separate Corridors Conveyance, are 23 

shown in Table 3C-39 through 3C-42. Additional construction assumptions are addressed in 24 

Appendix 22B, Air Quality Assumptions. 25 

A more detailed breakdown of construction schedules for each component can be found in Appendix 26 

22B, Air Quality Assumptions. Construction schedules for West Alignment alternatives are assumed 27 

to be the same as for East Alignment alternatives, except as noted. 28 

Some components of Alternative 5 have different specifications than those in other pipeline/tunnel 29 

alignment alternatives; these specifications are provided for each component for which Alternative 30 

5 differs. 31 

This appendix assumes five intakes would be built under any alternative (except Alternative 9); for 32 

any alternative with fewer than five intakes, schedules and data would change accordingly. 33 

Under Alternatives 2A and 2B, a total of five intakes would be constructed and operated. Locations 34 

1–3 and either 4 and 5 or 6 and 7 are being considered. If alternative intake locations 6 and 7 are 35 

used, activity timing may be different than that shown in Table 3C-1. See the North Delta Intakes 36 

section of Table 3C-1 . 37 

 38 
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Table 3C-1. Construction Assumptions for Water Conveyance Facilities 1 

Construction Element/ 
Activity 

 

Key Construction Information or Assumptions 

North Delta Intakes 

 Between one and five intakes would be constructed for Alternatives 1A–8. Sites would be selected from 12 possible on-bank locations on the Sacramento River 
between Clarksburg and Walnut Grove (between approximate river miles 34 to 44.5). 

 For Pipeline/Tunnel and East Alignment alternatives, there are seven possible sites on the east bank of the river; Alternatives 2A and 2B could utilize one or two 
alternate intake sites (Intake 6 or 7). The Modified Pipeline Tunnel Alignment would include three intake sites on the east bank of the Sacramento River. 

 For West Alignment alternatives there are five possible sites on the west bank of the river. 

 Intake construction would require from 3.5 to 4.5 years each; total construction time for five intakes would be 5 to 7 years. The intakes would be constructed 
simultaneously with in-water work, potentially beginning in February (East or West alignments) or March (Pipeline/Tunnel and Modified Pipeline/Tunnel 
alignments) of Year 2, depending on alignment. Alternatives 3, 4, 5, 7, 8 involve fewer intakes, and construction schedules may change accordingly. 

 For alternatives with five intakes, it was assumed that construction would start with Intake #1, followed by Intakes #3, #5, #2, and #4. Under alternatives with 
fewer intakes, this same order was assumed for those intakes that would be constructed. For example, under Alternative 3, construction would begin with Intake 
#1 followed by Intake #2. 

 Construction is to be continuous year-round with 5 day work-weeks and 10 hour days, unless noted otherwise. 

 Intake facilities including pumping plants (Alternatives 1A, 1B, 1C, 2A, 2B, 2C, 3, 5, 6A, 6B, 6C, 7, and 8) average approximately 60 acres per site; intake facilities for 
Alternative 4 (Modified Pipeline/Tunnel alignment) would average approximately 90 to 160 acres per site. 

 Dimensions of all structures would be the minimum required for the facility to perform its intended function; house all required equipment and storage; and 
ensure the safety of the facility and all personnel. 

 For intake construction schedule detail, please see  Appendix 22B, Air Quality Assumptions. 

Concrete Intake 
Structures (Intakes 1–5 
and related 
components) 

  Each intake would range from 40 to 60 feet (ft) wide and 700 to 2,300 ft long (depending on the 
alignment and intake location), with the long dimension parallel to the river flow. 

 Intakes would be approximately 55 ft tall from the river bottom to the top of the structure.  

 The intakes would rise above the surface of the river water between approximately 20 and 35 ft. 

 The intake structure would be made of structural concrete. 

 Intakes would be offset from the levee road by approximately 100 to135 ft. 

 A 3.5 ft concrete guardrail would be constructed around the perimeter of the intakes and along 
the sides of the access bridges. 

Clearing and 
Grubbing/ 
Demolition 

(Alternatives 1A–8) 

  Work sites would be cleared to the areas required for earthwork operations as approved. 
Vegetative material from clearing operations would be chipped, stockpiled, and spread over the 
topsoil after earthwork operations are completed. 

 Grubbing would consist of removing objects (e.g., stumps, tap roots, debris, organic material) 
larger than 2 inches in diameter to a depth of 1 foot below the cleared surface. 

 Clearing and grubbing work could include areas on the levee and berm, as well as along the low 
flow bank below the OHWM. Mature vegetation would be removed if it occurs where sheet piles 
would be installed if it occurs where permanent structures will be constructed, or if it hampers 
movement of equipment. 
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Construction Element/ 
Activity 

 

Key Construction Information or Assumptions 

 Timing: Assumed 1 day per intake site. 

Construct Detour 
Roads 

  Dewater. 

 Overexcavate/recompact. 

 Would require 971,500 cubic yards (cy) for import and compact (for five intakes). 

 See Table 3C-8, Access and Construction Work Areas. 

Construct New 
Perimeter Berm; 
Widen levee Top  

  Widen levee top on landside of levee to realign 
roads and/or to provide turnout access for 
construction and maintenance needs. 

 Pave with asphalt concrete surface over an 
aggregate base. 

 800 – 2,500 ft. length along existing levee. 

 80,000 cy imported fill, 694 cy aggregate base 
and 680 tons asphalt concrete. 

 Each intake, including the perimeter berm, would 
require between approximately 1,450,000 and 
1,490,000 cy of borrow. 

 Fill space between old and new perimeter 
berms to create building pad for pumping 
plant. 

 Height from ground surface at landside to 
crest: 20–45 ft. 

 Width toe-to-toe: 180–360 ft. 

 Minimum crest width: 20 ft. 

 Construct cut-off walls. 

Construct and Remove 
Sheetpile Cofferdam 

  Work performed only during the allowed in-river work period of June 1 to October 31, when the 
potential for fish and aquatic species of concern to be in the vicinity of the in-water construction 
activities would be at a minimum, unless otherwise authorized by relevant permitting agencies.  

 Each intake site would require a temporary cofferdam to create a dewatered construction area 
encompassing the entire intake site. The length of the temporary cofferdam at each intake site 
would vary depending on the alignment and intake but would range from 740 ft to 2,500 ft for 
the pipeline/tunnel alignment and modified pipeline/tunnel alignment, and 890 ft to 2,440 ft for 
the west alignment.  

 Top of sheet piles to align with approximate top of existing levee crown.  

 Bottom of sheet piles to be driven to a depth that achieves hydraulic cutoff, for an approximate 
total length of 145 ft with approximately 100 ft driven below ground. Dimensions of the sheet 
piles will be revised when additional site-specific geotechnical data becomes available. 

 Sheet piles would be driven from within the river by cranes mounted on barges and temporary 
decks. 

 Installation of steel sheet piles and/or king piles would require both impact and vibratory pile 
driving, depending on geotechnical conditions at the sites.  

 Sheet piles would be installed in two phases starting with a vibratory hammer and then 
switching to impact hammer if refusal were encountered before target depths. Refer to Table 3C-
2 for assumptions used to evaluate impacts from pile driving. 

 The in-water area temporarily isolated inside the temporary cofferdam would vary by intake 
location, but would range from 0.2 to 5 acres.  

 The distance between the face of the intake and the face of the cofferdam would depend on the 
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Construction Element/ 
Activity 

 

Key Construction Information or Assumptions 

foundation design and overall dimensions. It is assumed that the distance between the intake and 
the cofferdam would be between 10 and 35 ft. 

 Stone bank protection (or riprap), if present, would be cleared prior to installing sheet piles.  

 After intake construction is complete the cofferdam would be flooded and removed by 
underwater divers using torches or plasma cutters to trim the sheet piles at the finished 
grade/top of structural slab.  

 A portion of the cofferdam would remain in place to facilitate dewatering as necessary for 
maintenance and repairs. Depending on the alternative and intake, permanent cofferdams would 
range in length from 1,220 to 3,360 linear ft, including sheet pile transitions. 

Intake Excavation   Excavate within cofferdam to level of foundation design subgrade. Ground improvement (jet 
grouting and/or other methods, based on site-specific surface conditions) will be needed beneath 
the intake, gravity collector pipes, and portions of the pumping plant site. 

 Affects area enclosed by cofferdam, approximately 0.2–1.9 acres. Remove an approximate depth 
of 30 to 35 ft of soil, for an excavated volume of 22,600 cy.  

 An area next to each intake structure would be excavated approximately 750 ft upstream and 
downstream of the intake structure and approximately 250 ft from the sides of the structure, to 
facilitate sediment removal during facility operations.  

 Material excavated for levee foundation improvement would be exported offsite. 

 Dredging would be required at each of the intake locations on the river bank and in the river 
channel after the cofferdam is constructed. 

  

Excavate Cell and 
Retrieval Pit 

  Used to support earthwork activities. 

 Would result in the export of 111,500 cy of RTM (for five intakes). 

 Would require 57,750 cy to be excavated and hauled to the stockpile (for five intakes). 

Foundation Pile 
Driving 

  Intake foundation 

 Matrix of foundation piles, driven within the area enclosed by the cofferdam. 

 Refer to Table 3C-2 for assumptions used to evaluate impacts from pile driving.* 

 May be done in the dry or in the wet. If done in the dry, conventional construction methods 
would be used within the cofferdam. If done in the wet, a barge-mounted rig positioned outside 
of the cofferdam or a deckmounted pile driving rig located on decking over the top of the 
cofferdam would be required.  

 Dredging is assumed to be minimal and to be localized along the fence of the intake at each intake 
site. 

* Type, dimensions, and number of piles and installation methods subject to change based on 
future site-specific geotechnical data and engineering design. If CIDH is chosen for foundation, 
impact pile driving will not be required. 
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Construction Element/ 
Activity 

 

Key Construction Information or Assumptions 

Dewatering   Dewatering would be used to keep the area within the cofferdam dry during construction. 

 Dewatering would take place 24 hours a day, 7 days per week throughout intake construction. 

 Water would be pumped from the cofferdam to tanks on the landside of adjacent levees.  

 Water pumped from the cofferdams would be treated (settling or removal of sediment) and 
returned to the river or used for dust control as needed.  

Pipe/conduit 
construction (for 
installing pipes under 
the levee) 

  Installing gravity collector pipes/conduits between intakes and sedimentation basins; and carry 
water between intakes and intake pumping plants(except for Alternative 4). 

 A variety of construction methods may be used, including pipe jacking, shored trench, and open 
cut trench. 

 Bored from within the cofferdam, through the levee embankment,to a retrieval pit at the site of 
the landside sedimentation basin to allow installation of pipe segments to connect the intake to 
the sedimentation basin. 

 The solids may be reused as fill after treatment. 

 15,876 cy of spoil (including slurry bulking) removed.  

 Top of tunnel approximately 10 ft from bottom of riverbed. 

 Approximately 3,000 cy of grout if ground improvement is required. 

Cut and Cover 
Excavation and Pipe 
Placement  

  Cut and cover construction would likely be used for landside pipe placement using long reach 
backhoes, scrapers and excavators placed on levees or on the landside of the levees. 

 Pipe installed underground on the landside of the levee and connected to the sedimentation 
basin. 

 Minimum of six 12-ft diameter, 420 ft long pipe; approximately 320 ft of length underground. 

 Potential 63,000 cy of excavation and 55,000 cy of bedding/backfill. 

Cast-In-Place Concrete 
(CIP) 

  To form the base, walls and top deck of the intake structure. 

 22,090 cy concrete, 1,700 kips of reinforcing bar. 

Riprap   Import 2,800 cy and place around perimeter of cofferdam/intake foundation for protection and 
to provide a transition from the river bottom to the intake structure. 

 Would take place only during the allowed in-river work period of June 1 to October 31. 

 Place riprap, bedding material, fabric. 

Cleanup, Demobilize   5 days per intake site. 

Fish Screens   Vertical stainless steel screen panels with stainless steel wire fabric. 

 Designed to meet delta smelt criteria of 5 sq ft/cfs, with mesh openings of 1/16 in. 

 Screen dimensions would vary depending on location, ranging from 10 to 22 ft high and from 915 
to 1,935 ft long. 

 Several traveling brush screen cleaning systems would be installed on each of the long sides on 
the water side of the intakes, and a traveling gantry crane may be placed on the top deck of the 
intakes. 

 Screens also serve to filter large solids from entering the intake, minimizing sedimentation 
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Construction Element/ 
Activity 

 

Key Construction Information or Assumptions 

within the conduits.  

 Under the modified pipeline/tunnel alignment, a sediment jetting system would be placed behind 
the fish screens. 

Intake Pumping Plants 
(PP) 

(Alternatives 1A, 1B, 
1C, 2A, 2B, 2C, 3, 5, 6A, 
6B, 6C, 7, 8, 9) 

  Houses seven (six plus one spare) 500-cfs pumps; each discharges into a separate 8 ft diameter 
pipe. The Modified Pipeline/Tunnel Option would 12 (10 plus 2 spares) 900-cfs pumps; each 
discharges into a separate 8-ft. diameter pipe. 

 Each intake pumping plant site would be approximately 1,000 ft by 1,000 ft (approximately 23 
acres).  

 Each intake pumping plant would be approximately 262 ft long by 98 ft wide.  

 Cast-in-place (CIP) reinforced concrete structure and a superstructure. 

 Multiple floors would house mechanical and electrical equipment. 

 The majority of the site would be raised to match the elevation of the adjacent levee, with an 
approximate raise in grade of 25 ft. 

 Under East Alignment alternatives, to protect the site and ancillary structures from flooding, the 
pumping plant, sedimentation basins, and associated solids lagoons would be constructed on 
engineered fill, with a finished ground level of between 27.9 and 31.2 ft (NAVD88) depending 
upon the intake pumping plant location.  

 Primary structural support system of reinforced concrete slabs and walls at and below grade, 
with steel framing and exterior metal wall and roof panels for the above-grade building. 

   Under the Modified Pipeline/Tunnel Option, each intake site, including fill pad, would be 
approximately 1,800 ft by 1,500 ft (approximately 90 to 160 acres). 

 Each MPTO intake facility would consist of the following components. 

 A fish-screened intake structure that would employ state-of-the-art on-bank fish screens. 

 Twelve large gravity collector box conduits that would extend through the levee to convey flow 
to the sedimentation system. 

 A sedimentation system that would consist of gravity settling basin to capture sand-sized 
sediment and a drying lagoon for sediment drying and disposal. 

 A sedimentation afterbay that would provide the transition from the sedimentation basins to a 
shaft that would discharge into a tunnel leading to the intake facility (IF). 

  A substation with transformers and switching equipment would be located on each site for 
electrical power supply. 

 Under Alternative 4, a pumping plant would not be included with each intake. A combined 
pumping plant would be located in the vicinity of Clifton Court Forebay, and would consist of two 
plants that would each be approximately 180 ft wide in diameter. 

 Pumping plants would consist of cast-in-place (CIP) reinforced concrete structure and a 
superstructure. 

 Multiple floors would house mechanical and electrical equipment. 

 The majority of the site would be raised to match the elevation of the adjacent levee, with an 
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approximate raise in grade of 25 ft. 

 The intake facility would house 12 pumps: 8 of the pumps would have a design capacity of 1,125 
cfs and 4 would have a design capacity of 563 cfs. 

 The discharge piping for the large pumps is 12 ft in diameter, and the discharge piping for the 
small pumps is 8.5 ft in diameter. 

Pumping Plant 
Excavation and 
Backfill 

  Excavation and stockpile or haul to waste.  

 Place stockpiled material as backfill. 

 Import and place material. 

 Each intake pumping plant would require 117,120 cy to be excavated, hauled, stockpiled, and 
compacted.  

 Projected solid waste from pumping plant excavation (not dredge material) to be disposed of in 
landfills estimated at 0.1% of spoils. 

Sedimentation Basin  The structural system of the basins would consist of reinforced concrete walls and mat slab 
foundations supported on piles (except under the modified pipeline/tunnel option). Approximately 
6 inches of the perimeter and dividing walls would be above the surrounding grade. 

 Sedimentation basins would be set at depth based on river stage elevations, and at a minimum 
water depth of 3.5 ft. 

 Each basin segment would be approximately 120 ft by 40 ft. Assuming an average water depth of 
5 ft elevation, and allowing for flood elevation, the basin would be about 55 ft deep. Under the 
modified pipeline/tunnel alignment, each sedimentation basin channel would be approximately 
100 ft by 600 ft, and 23 ft deep. 

 The bottom of the basins would be at an elevation between -30 and -35 ft, and the top of the walls 
of the basin would be at an elevation of +32.2 ft. 

 Uncovered basin with channels would be open to above, and a potentially 3-rail 3.5-ft-tall 
handrail around the perimeter.  

 Refer to Table 3C-2 for assumptions used to evaluate impacts from pile driving. Type, dimension 
and installation method of piles are subject to change based on future site-specific geotechnical 
data and engineering design. 

 Sedimentation channels would contain permanent, mechanical solids collection systems, and 
collected solids would be transferred to solids lagoons. 

Under MPTO/Alternative 4, the triangular-shaped basins with base and height approximately 700 
ft, for Intakes 2, 3 and 5. Normal settling depth would be 20 ft. 

Solids Lagoon   Three uncovered, concrete-lined solids lagoons at each intake or intake pumping plant.  

 Each lagoon would have a footprint of approximately 86 ft by 165 ft, and would be approximately 
10 ft deep. Under the modified pipeline/tunnel alignment, the solids lagoons would be 
approximately 15 ft deep and would have a bottom width of 200 ft and a bottom length of 400 ft. 

 Below ground, with the basin lip at the finished grade level.  

 Under MPTO/Alternative 4, each intake would include four sediment storage and drying lagoons. 
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The drying lagoon size for maximum case sediment quantity is 350-ft-long, 15-ft-deep, with a 
160-ft-wide bottom and 1:1 side slopes. The tops of the lagoons would be level with the site and 
protected from the design flood condition. 

Pumping Plant 
Buildings 

 The main building above grade footprint would be approximately 100 ft by 320 ft . An attached 
motor control room would be approximately 25 ft by 110 ft (85 ft by 120 ft for the modified 
pipeline/tunnel alignment).  

Total height of the above ground structure is about 30 ft. 

 Place gravel bedding, drive foundation piles, place concrete fill in piles. 

 Deep foundation supporting a common concrete mat. 

 Type, dimensions, and number of piles and installation methods subject to change based on 
future site-specific geotechnical data and engineering design. 

 Slab on grade concrete. 

 Concrete walls and roof. 

 Seven, 8-ft-diameter discharge pipes to outside; each passing through a concrete flow meter vault 
to a transition manifold or transition structure. 

Under MPTO/Alternative 4, the combined pumping plant facilities are approximately 3,000 ft by 
900 ft. Total height of the above ground structure is about 100 ft under MPTO. 

Dewatering/ 
Unwatering 

 Dewatering would be continuous during construction. 

Transition Structure 
(Pipeline/ 
Tunnel, Modified 
Pipeline/ Tunnel, and 
West Alignments) 

  The transition structure footprint would be approximately 70 ft by 210 ft, with the majority of 
the basin below ground, and concrete roof and walls. 

 The ground around the basin may be graded to slope to approximately 12 ft to the top of the 
structure deck with approximately 6 inches of the perimeter walls above the finished grade.  

 If the surrounding ground is not graded to slope to the structure, the perimeter wall would be 
approximately 13 ft above grade.  

 A structural deck would be permanently in place over the transition structure, with a potentially 
3-rail handrail 3.5 ft tall around the perimeter. 

 A gantry crane would be placed on top of the deck with a frame that would be approximately 30 
ft tall and 10 ft wide.  

 Excavate, haul, stockpile and compact 102,720 cy. 
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Transition Structure 

(East Alignment) 

  The transition structure footprint would be approximately 70 ft by 210 ft, with the majority of 
the basin below ground, and concrete roof and walls. 

 The ground around the basin may be graded to slope to approximately 8 ft to the top of the 
structure deck with approximately 6 inches of the perimeter walls above the finished grade.  

 If the surrounding ground is not graded to slope to the structure, the perimeter wall would be 
approximately 9 ft above grade.  

 A structural deck would be permanently in place over the transition structure, with a potentially 
3-rail handrail 3.5 ft tall around the perimeter. 

 A gantry crane would be placed on top of the deck with a frame that would be approximately 30 
ft tall and 10 ft wide. 

 Excavate, haul, stockpile and compact 198,960 cy. 

Transition Manifold at 
Sites 1 and 2 (Pipeline/ 
Tunnel Alignment) 

  The transition manifold would consist of a 16 ft diameter pipe manifold and valve vault that 
connects the seven 8 ft diameter discharge pipes from the pumping plant to two parallel 16 ft 
diameter pipes that discharge to Tunnel 1.  

 The manifold and the pipes would be underground. 

 Driven or drilled foundation piles with reinforced concrete pile cap to support foundation. 

 Intake to pumping plant manifold would require excavating, hauling, stockpiling and compacting 
106,080 cy. 

Surge Towers/Shafts   Connected to the pumping plant discharge piping. 

 Intake 1: Two, 16 ft diameter, rim at 70 ft NAVD88. 

 Intake 2: Two, 16 ft diameter, rim at 65 ft NAVD88. 

 Proposed height of structure will be 10 to 15 ft above the maximum hydraulic surge elevation. 

 Under the modified pipeline/tunnel alignment, channels would be used around pumping plants, 
at an elevation of 29 ft. 

Substation and 
Exterior Transformers 

 Each intake facility would have a 69 kV substation. See New Utility Corridors below; Table 3C-6, 
Power Supply and Grid Connection; and Appendix 22B 

General Construction 
Work Areas  

(See Table 3C-8, Access 
and Construction Work 
Areas) 

  The anticipated construction area for each intake pumping plant would range from 
approximately 60 acres to 160 acres.  

 Of this, approximately 20 acres would be specific to the area for temporary construction needs 
(including on-site temporary parking, office trailers, staging, equipment laydown, storage and 
access road). 

 During the different phases of construction approximately 2 to 8 acres would be used for staging, 
temporary parking, office trailers, storage and equipment laydown. 

Intake Pipelines  

(Alternatives 1A–8) 

  Six 12-ft diameter pipelines to carry water between intakes and intake pumping plants. 

 Pipes connect intakes to sedimentation basins. 

 Construction could include microtunneling or open-cut trenching through levee, depending on 
depth of installation. 
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 RTM from microtunneling would be removed using conveyors or pumps and transferred to a 
separation plant to remove suspended solids, treated, drained and transported to stockpiles. 

 Excavated material, if of generally good quality, would be used as embedment and backfill 
material. Excess material would be transported offsite. 

 If native materials are not suitable as foundation for the trench, suitable materials would be 
imported to the site.  

 Excavate, haul, stockpile and compact 552,720 cy.  

 Excavate and export 382,480 cy. 

 Under the MPTO Alternative, (12) 12-ft diameter pipes or 12’ x 12’ box conduits would carry 
water from intakes to sedimentation collection channels. 

Excavation and 
Backfill 

(Alternatives 1A–3, 5–8) 

 Total for all intakes 

 Intake conduits: export 79,380 cy of RTM. 

 Excavate cell: export 111,500 cy of RTM. 

Conveyance Pipelines   Transport water to a point of discharge to the conveyance facility (pipeline/tunnel or canal 
conveyance, depending on the alternative). 

 Projected solid waste excavation (not dredge material) from conveyance pipelines to be disposed 
of in landfills is estimated at 0.1%. 

 PTO Alignment: 620 tons. 

 Conveyance pipelines constructed under the MPTO alternative would be much shorter and 
therefore, solid waste excavation associated with this alignment would be substantially lower. 

 East Alignment: 284 tons 

 West Alignment: 1,579 tons 

See tables for each alignment and Tables 3C-12 and 3C-13 for additional details of conveyance 
pipeline construction. 

69 kV Substations   Power would be delivered from the main 69 kV substation at the IPP over 69 kV subtransmission 
lines strung on poles or towers that would terminate at intake substations located adjacent to 
each intake structure. See New utility corridors, below, and Table 3C-6, Power Supply and Grid 
Connections. 

 Substations at intake pumping plants would have a footprint of approximately 150 x 150 ft. to 
350 x 350 ft. Footprints for substations at the intakes under the Modified Pipeline/Tunnel 
Alignment would be 175 ft by 130 ft. 

 Power poles or towers would be approximately 60 ft tall. 

New Access Roads  See Table 3C-8, Access and Construction Work Areas. 

Perimeter Berms/ 
Levee Modifications 

 Import and compact 400,000 cy. 
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Parking, Lighting, 
Fencing 

(General) 

  Temporary construction 
parking facilities are to be 
located within the pumping 
plant construction site 
staging areas. Parking 
facilities for construction 
employees may be located 
on the construction site, 
within the construction area, 
or off-site where practicable. 

 Temporary staging areas for 
storage, office trailers and 
equipment parking would be 
required. As the construction 
progresses, the onsite 
construction parking and 
staging areas may need to be 
relocated in order to 
maintain a minimal 
construction area footprint if 
required. 

 Any temporary onsite 
parking facilities or staging 
areas would be cleared and 
grubbed, roughly graded and 
spread with mixed, graded 
gravel and compacted and 
may be covered with thin 
asphalt binder mix surfacing. 

 If at a site soils are soft, 
expansive or permeable, 
semi-permanent structures, 
such as office trailers, may 
require concrete pads or 
footings to support them. 

 All permanent artificial 
outdoor lighting is to be 
limited to safety and security 
requirements. Temporary 
artificial outdoor lighting 
may also be employed for 
night work where permitted. 

 All lighting is to be shielded 
to direct the light only 
towards objects requiring 
illumination. 

 Lights shall be downcast, 
cut-off type fixtures with 
non-glare finishes set at a 
height that casts low-angle 
illumination to minimize 
incidental spillover of light 
onto adjacent properties, 
open spaces or backscatter 
into the nighttime sky.  

 Lights shall provide good 
color rendering with natural 
light qualities with the 
minimum intensity feasible 
for security, safety and 
personnel access.  

 All outdoor lighting would 
be high pressure sodium 
vapor with individual 
photocells and be designed 
per the guidelines of the 
Illuminating Engineering 
Society (IES).  

 All lights are to be energy 
conserving and aesthetically 
pleasing. 

 Lights would have a timed 
on/off program or have 
daylight sensors and be 

 Security fencing with access 
control gates, on perimeter of 
intake structures and intake 
pumping plants.  

 6 ft or 8 ft chain link with a 
climbing barrier; more 
stringent fencing with razor 
wire may be used around 
certain facilities. 

 Additional fencing around the 
substation and transformer 
yards may be required. 

 Masonry walls 6 to 8 ft tall may 
be used within the facilities. 



 
Construction Assumptions for  

Water Conveyance Facilities 
 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3C-12 
2015 

ICF 00139.14 

 

Construction Element/ 
Activity 

 

Key Construction Information or Assumptions 

programmed to stay on 
whether or not personnel 
are present. 

Landscaping/ 
Vegetation 

(General) 

  If possible, the natural environment would be preserved. Re-vegetation plans would be 
developed for restoration of areas disturbed by project activities.  

 Landscaping plans may be to enhance facility attractiveness, for the control of 
dust/mud/wind/unauthorized access, for reducing equipment noise/glare, for screening of 
unsightly areas from visually sensitive areas.  

 Planting would use low water-use plants native to the Delta or the local environment, with an 
organic/natural landscape theme without formal arrangements. 

 Low maintenance plants and irrigation designs would be chosen.  

 Planting plans would use native trees, shrubs or grasses and steps would be taken to avoid 
inducing growth of non-native invasive plant species/California Native Plant Society weedy 
species.  

 Planted vegetation would be compatible with density and patterns of existing natural vegetation 
areas and would be placed in a manner that does not compromise facility safety and access. 

 Planting would be done within the first year following the completion of the project and a plant 
establishment plan would be implemented. 

New Utility Corridors   A new 230 kV transmission line would deliver power to the new north Delta intake facilities. It is 
assumed that a new substation would be constructed within or adjacent to the providing utility’s 
existing transmission right of way (ROW).  

 Alignment of transmission lines and location of interconnection point(s) would be determined 
based on selection of a conveyance alignment followed by selection of a power provider. 

 New overhead 69 kV subtransmission lines from the main 69 kV substation at the IPP would 
deliver power to intakes by looping into each intake substation (for those alternatives with an 
intermediate pumping plant). 

 Main launch shafts for constructing deep tunnel segments would require 69kV or 230kV 
temporary transmission lines. 

 12 kV temporary power for construction would be provided at project work sites by local 
utilities. 

 Wherever possible, 12 kV line would be constructed on the same poles as the 69 kV 
subtransmission line.  

Under Alternative 4 (the modified pipeline/tunnel alignment), it is assumed that operational power 
would be provided to the intakes through existing distribution lines. However, it is assumed that a 
230kV transmission line would deliver power to the pumping plants northeast of Clifton Court 
Forebay. 
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  12 kV 69 kV 230 kV  

Site Prep  230 kV and 69 kV sites: 100 x 150 ft footprint, and 100 x 350 ft at conductor pulling locations 

 12 kV sites: 40 x 50 ft footprint, and 50 x 200 ft at conductor pulling locations 

 Bulldozer and backhoe  

Tower Construction Bulldozer, small crane, 
line truck, water truck, 
dump truck 

Bulldozer, Man 222HD, 
100T, 210' Boom 
(C85MA004), line 
truck, water truck, 
concrete truck 

Bulldozer, Man 555, 
150T, 250' Boom 
(C85MA005), line 
truck, water truck, 
concrete truck 

 

Line Stringing Small crane, line truck, 
other equipment 

Line crane, line truck, 
other equipment 

Line crane, line truck, 
Helicopter (MD 
500D/E) 

 

Pole Tower Spacing 
(ft) 

125-300 450 750  

Pole Tower Height (ft) 35-45 60 95-130  

Pad Footprint 50' x 50' 100' x 150' 100' x 150'  

Permanent Poles 
(length) 

0 10.73 miles 52.62 miles  

Number of Permanent 
Poles 

0 126 370 Total perm. poles: 496 

Temporary Poles 
(length) 

22.47 miles 25.02 miles 0 miles  

Number of Temporary 
Poles 

338 171 0 Total temporary poles: 
510 

  Transmission line construction phasing and activities are assumed to be similar for the Proposed 
Project and all alternatives, but the number of poles and length of lines would vary by individual 
alternative. Specifications provided in this table reflect estimates for Alternative 1A. 

 1 
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Table 3C-2. Assumptions to Evaluate Pile Driving Impacts 1 

Feature 

On-land or  

In-water Pile Type/ Sizes 

Total 
Piles/ 
Site  

Number of 
Concurrent Pile 
Drivers at Site 

Piles/ 
Day 

Strikes/ 
Pile 

Strikes/ 
Day 

Intake Cofferdam In-water Sheet pile 2,500 4 60 700 42,000 

Intake Structure Foundation In-water 42-inch diameter 
steel 

500 4 60 1,500 90,000 

SR-160 Bridge (Realignment) at 
Intake 

On-land 42-inch diameter 
steel 

150 2 30 1,200 36,000 

Control Structure at Intake On-land 42-inch diameter 
steel 

650 4 60 1,200 72,000 

Pumping Plant and Concrete 
Sedimentation Basins at Intake 

On-land 42-inch diameter 
steel 

1,650 4 60 1,200 72,000 

Barge Unloading Facility In-water 18-inch diameter 
steel 

800 4 60 1,050 63,000 

Inlet structure at Intermediate 
Forebay 

On-land 14-inch concrete or 
steel pipe 

1,700 2 or more 15 750 11,250 

Outlet structure at Intermediate 
Forebay 

On-land 14-inch concrete or 
steel pipe 

1,700 2 or more 15 750 11,250 

SR12 Improvement On-land 14-inch steel pipe  40 1 6 1,500 9,000 

Cofferdam for Modified Clifton 
Court Forebay Embankments 

In-water Sheet piles (AZ-28-
700) 

22,000 4 or more 60 700 42,000 

Divider Wall for Modified Clifton 
Court Forebay 

In-water Sheet piles (AZ-28-
700) 

5,000 4 or more 60 700 42,000 

Siphon at North Clifton Court 
Forebay Outlet  

In-water 14-inch concrete or 
steel pipe 

2,160 2 or more 30 1,050 31,500 

Siphon under Byron Highway On-land 14-inch concrete or 
steel pipe 

1,600 2 or more 30 1,050 31,500 

Cofferdam for Operable Barrier at 
Head of Old River 

In-water Sheet piles (AZ-28-
700) 

550 2 or more 15 700 10,500 

Foundation for Operable Barrier at 
Head of Old River 

In-water 14-inch steel pipe 
or H-piles 

100 1 15 1,050 15,750 

Notes: All assumptions will be refined as part of next engineering phase when site-specific geotechnical data is collected. 

Assumptions for the inlet and outlet structures at the intermediate forebay represent the worst case scenario. These structures 
could be supported on shallow foundations with ground improvement (i.e., no pile driving would be needed). 
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3C.4 Modified Pipeline/Tunnel Option (Alternative 4) 1 

Table 3C-32. Construction Assumptions for Water Conveyance Facilities by Alignment—Alternative 4 2 

Construction 
Element/Activity Key Construction Information or Assumptions 

MODIFIED PIPELINE/TUNNEL ALIGNMENT (Alternative 4) 

Chapter 3, Description of Alternatives, provides a summary of modified pipeline/tunnel physical characteristics. 

 Descriptions specific to the Modified Pipeline/Tunnel Alignment 

The modified pipeline/tunnel alignment is also approximately 45 miles long, divided into seven separate reaches, beginning with Reach 1 
between Intake 2 and a junction structure near Intake 3, and proceeding down the proposed alignment in ascending order ending with 
Reach 7 at the Clifton Court pumping plants, where water is delivered into the north cell of the expanded Clifton Court Forebay and the 
approaches to the Harvey O. Banks Pumping Plant (Banks) and C. W. “Bill” Jones Pumping Plant (Jones) Pumping Plants. 

 A series of tunnels would convey water from the intakes to the IF, and from the IF to the combined pumping plants at Clifton Court 
Forebay. 

 The intermediate forebay would act as a pass through facility with an outlet structure to convey water into each main tunnel bore (Tunnel 
2) via a vertical shaft. 

 Each tunnel includes a vertical drop shaft at the tunnel’s upstream end, and a vertical rising shaft at the downstream end. 

 Tunnels would be lined with precast concrete bolted-and-gasketed segments. The tunnel concrete liner would serve as permanent ground 
support and would be installed immediately behind the Tunnel Boring Machine (TBM), forming a near watertight liner. 

 Temporary concrete plant would be required to produce tunnel segments (See Table 3C-8, Access and Construction Work Areas). 

 In alluvial soils with high groundwater pressures, the tunnel would be constructed at depths greater than 60 ft using mechanized closed-
face pressurized tunneling machines.  

 Because of the high groundwater level throughout the proposed tunnel alignment area, extensive dewatering (via dewatering wells at 
tunnel shaft sites) and groundwater control in the tunneling operation and shaft construction would likely be required. 

 Each tunnel reach would include at least one launch shaft, intermediate shaft and retrieval shaft per bore, except the tunnel between 
Intake 2 and Intake 3 under Alternative 4.  

 RTM disposal shafts or tunnel(s) 

 The pumping plant will have 150-ft internal diameter shafts.The pumping plant shafts are assumed to be constructed using slurry 
diaphragm walls 6 ft thick due to the large diameter and depth. The finished interior walls would be4- to 5-ft-thick. 

Excavation  Except where crossing under a major waterway, intake conveyance pipelines may be installed using pipe jacking, shoring, or open cut. 
Excavation would include clearing, grubbing, excavation, storage of excess spoil material and dewatering.  

 All existing vegetation and trees would be cleared and grubbed along the pipeline easement and disposed of offsite. 

 Materials to be stockpiled may include: 

1. Strippings from various excavations, for possible reuse in landscaping 

2. RTM that is slated for reuse after treatment for embankment or fill construction 

3. Peat spoils for possible use on agricultural land, or as safety berms on the landside of haul roads, or as toe berms on the landside of 
embankments (cannot be part of the structural section) 
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4. Other materials being stockpiled on a temporary basis prior to hauling to permanent stockpile areas 

 Such materials can be stockpiled in the construction areas of the project for later use. Some stockpiles may be used for material 
conditioning and potential reuse of the material.  

 Temporary stockpile areas may also allow for the staging of deliveries (offloading), for equipment/materials storage, and for temporary 
field offices for construction. 

 Tunnel conveyances excavation and backfill material: 

 Borrow and excavate for Tunnel Reach 7 and Combined Pumping Plants: 2,195,000 cy  

 Borrow and excavate for Tunnel Reaches 1-6: 3,403,000 cy  

 Total Alternative 4 excavate, direct haul, and compact: 3,940,000 cy 

 Excavate and haul to stockpile: 7,518,000 cy 

 Excavate and export: 1,030,000 cy 

 35,360,000 cy of borrowed, excavated, and dredged material. 

 160,000 cy dredged at each intake site. 

 1,030,000 cy dredged at IF. 

 Construction of Alternative 4 intakes would require 4,430,000 cy of borrow, total. Each intake, including the perimeter berm, would 
require between approximately 1,450,000 and 1,490,000 cy of borrow. 

 Under Alternative 4, the total amount of borrow material for engineered fill is approximately 21,000,000 cy (bank yards), based on the 
associated number of intakes, size of forebays, and conveyance requirements. The total amount includes approximately 3,000,000 cy for 
the tunnel shaft pads, 6,500,000 cy for the CCF embankments, 2,000,0000 cy for the IF embankments, and 6,700,000 cy at the three intake 
sites (approximately 2 million cy each), and 2,600,000 cy at the Clifton Court Pumping Plant site. 

 Approximately 1,029,000 cy of excavation and 2,045,000 cy of fill material are required for completing the IF embankments. 

 Approximately 9,300,000 cy of fill are required for the modified CCF embankments, which includes the divider embankment separating 
the NCCF from the SCCF, approach canal embankments, spillway pad, and siphon outlet pad. 

Tunnel 1  Intake 2 would convey water via gravity through one 28-foot ID tunnel (Tunnel 1a) approximately 11,150 ft, or 1.99 miles, to a junction 
structure in the Intake 3 facilities.  

 Intake 3 would convey water via gravity from the junction structure through one 40-foot ID tunnel (Tunnel 1a) approximately 36,207 ft, or 
6.74 miles, which allows the flow from Intakes 2 and 3 to be conveyed to the IF. 

 Intake 5 would convey water through one 28-foot ID tunnel (Tunnel 1b) approximately 25,180 ft, or 4.77 miles, to the IF. 

 Tunnel 1a has one tunnel bore and one shaft location with two shafts at Intake 2 and retrieval shaft at junction structure shaft. Its inside 
diameter is 28 ft (with an outside diameter of approximately 31 ft) between Intakes 2 and 3. 

 Tunnel 1b has one tunnel bore and three shaft locations between Intake 5 and the IF. Its inside diameter is 28 ft and its outside diameter is 
aproximately 31 ft. 

Tunnel 2  Tunnel 2 consists of two 40-foot ID tunnels (dual-bore) stretching approximately 30.1 miles between the intermediate forebay and two 
4,500 cfs pumping plants to the northeast of the expanded Clifton Court Forebay. 

 2 tunnel bores, 10 shaft sites. 

 Inside diameter: 40 ft.  
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 Outside diameter: approximately 44 ft. 

Boring  Earth pressure balance (EPB) tunnel boring machines (TBM) and slurry tunneling machines would likely be used to excavate tunnel spoils. 

 The distance between the two bores of Tunnel 2 would be twice the outside diameter of the tunnels, approximately 150 ft below grade. 

 108 ft between bores under the modified pipeline/tunnel alignment (150 ft centerline to centerline), and approximately 160 ft below 
grade.  

 In alluvial soils, the tunnel would be constructed at depths greater than 60 ft using mechanized closed-face tunneling machines. 

 If dense gravels, cobbles, or boulders are encountered in the older alluvium depth, other mining methods may be utilized, such as grouting, 
jet grouting, use of a slurry tunnel boring machine, or freezing and hand mining. 

 RTM would be transferred to storage areas by conveyor, wheeled haul equipment, or barges. 

 The tunnel invert elevation is assumed to be at 160 ft below msl under the San Joaquin River and Stockton Deep Water Channel to 
maintain sufficient cover between the tunnel and dredging operations in the shipping channel. 

Tunnel shafts 

Launch 
(construction) 
shaft 

 Shafts will be constructed to lower the TBMs to their initial working positions and to support their operation, accommodate construction 
and construction support operations. 

 For Tunnel 2, approximately 180 ft deep and approximately 120 ft wide. For Tunnel 1, approximately 160 ft deep and approximately 80-
100 ft wide. Potential construction methods include overlapping concrete caisson walls, panel walls, jet-grout column walls, secant piles 
walls, slurry walls, precast sunken caissons, and potentially other technologies.  

 Most shafts to be excavated from preconstructed fills built to required flood protection elevation. 

 Shaft bottoms would need to be stabilized to resist uplift associated with external hydrostatic pressures, during both excavation and 
operation. It may be necessary to pretreat ground at the shaft area from the surface to the bottom of the shaft to control blowouts during 
excavation of the shaft.  

 Concrete working slabs capable of withstanding uplift would be required at all shaft locations to provide a stable bottom and a suitable 
working environment. 

 Temporary work areas associated with these shafts could range from approximately 10 to 40 acres. 

 After tunnel construction, shafts would be backfilledleaving smaller permanent steel pipe or formed concrete shafts. 

 Shafts for parallel tunnels would be staggered but would be in the same general vicinity. 

Intermediate 
Shafts 

 Approximately 11 intermediate shafts may be constructed (approximately 1 shaft per tunnel bore) to facilitate tunnel ventilation, access, 
and safety and TBM maintenance. 

 Constructed between launch shafts along the tunnel alignment. 

 For Tunnel 2, approximately 180 ft deep and approximately 90 ft wide. For Tunnel 1, approximately 160 ft deep and approximately 80–
100 ft wide.  

 Potential construction methods include overlapping concrete caisson walls, panel walls, jet-grout column walls, secant piles walls, slurry 
walls, precast sunken caissons, and potentially other technologies.  

 Most shafts may be excavated from preconstructed fills or surrounded by walls to furnish flood protection elevation. 

 Shaft bottoms would need to be stabilized to resist uplift associated with external hydrostatic pressures, during both excavation and 
operation. It may be necessary to pretreat ground at the shaft area from the surface to the bottom of the shaft to control blowouts during 
excavation of the shaft.  



 
Construction Assumptions for  

Water Conveyance Facilities 
 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3C-18 
2015 

ICF 00139.14 

 

Construction 
Element/Activity Key Construction Information or Assumptions 

 Concrete working slabs capable of withstanding uplift would be required at all shaft locations to provide a stable bottom and a suitable 
working environment. 

 Temporary work areas associated with these shafts could range from approximately 10 to 40 acres. 

 Shafts for the adjacent tunnel bores may be staggered if located but would be in the same general vicinity. 

TBM Retrieval 
Shafts 

 Located at the end of each TBM drive to enable TBM retrieval, potentially six locations. 

 For Tunnel 2, approximately 180 ft deep and approximately 90 ft wide. For Tunnel 1, approximately 160 ft deep and approximately 80–
100 ft wide. 

 Potential construction methods include overlapping concrete caisson walls, panel walls, jet-grout column walls, secant piles walls, slurry 
walls, precast sunken caissons, and potentially other technologies.  

 Most shafts to be excavated from preconstructed fills built to required flood protection elevation. 

 Shaft bottoms would need to be stabilized to resist uplift associated with external hydrostatic pressures, during both excavation and 
operation. It may be necessary to pretreat ground at the shaft area from the surface to the bottom of the shaft to control blowouts during 
excavation of the shaft.  

 Concrete working slabs capable of withstanding uplift would be required at all shaft locations to provide a stable bottom and a suitable 
working environment. 

 Temporary work areas associated with these shafts could range from approximately 10 to 40 acres. 

 Shafts for the parallel tunnels would be staggered but would be in the same general vicinity. 

 After tunnel construction, shafts would be backfilledleaving smaller permanent steel pipe or formed concrete shafts. 

RTM Storage/ 
Disposal Areas 

 For additional details of RTM storage, see Table 3C-36, Borrow, Spoils, and Reusable Tunnel Material Storage; Chapter 3, Description of 
Alternatives; and Appendix 3B, Environmental Commitments. 

Construction 
Work Areas 

 Construction work areas may include offices, parking, shop, short-term segment storage, fan line storage, crane, dry houses, settling ponds, 
daily spoils piles, temporary RTM storage, power supplies, air, water treatment, and other requirements. May also contain space for slurry 
ponds if slurry wall construction is required. 

 Work areas for RTM handling and permanent spoils disposal would also be necessary.  

Fencing  Access openings would be provided where acceptable and necessary.  

 A woven wire fence (4 ft tall topped with barbed wire) or a barbed wire fence (4.5 ft tall) may be used. 

 Higher security fencing with 8-foot tall chain link fences and/or razor wire may be used where appropriate. 

 The fencing requirements would be continuous for all intermediate facilities.  

 At intermediate facilities, the more stringent of the ROW or facility fencing requirements would be used. If the facility fencing is to be 
placed directly adjacent to the facilities, both ROW and facility fencing would be used. 

Dismantling  After construction of the tunnels, the launching and retrieval shafts would be backfilled around steel pipes or formed concrete pipes, or 
would be cast against reusable forms to the required finished diameter and geometry.  

INTERMEDIATE 
FOREBAY (IF) 

Maintenance roads 

Conceptually designed as hydraulically isolated from other Delta waterways. The only source of water would be the Sacramento River via the 
new intakes. The only outlets from the intermediate forebay (IF) would be to the tunnels conveying water to the Clifton Court pumping 
plants and the expanded Clifton Court Forebay. The intermediate forebay would be designed as a pass-through facility that will not have 
regulating gates controlling flow to the main tunnels; therefore, no daily operational storage will be provided. 
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Dewater forebay 
Excavation 

Excavate 

Remove unsuitable 

Cut/fill build levees 

Moisture condition 
suitable soil 

Construct drying 
beds 

Load and haul to 
levee 

Slope finish 

Bottom finish 

Levee top finish 

Slope protection 

Place riprap, 
bedding material, 
fabric 

Concrete stilling 
basin 

Headwall concrete 

Gravity Bypass 
System or Outlet 
Control Structure  

 245-acre surface footprint (including both the intermediate forebay and the overflow containment area, and electrical substation). 

 37-acre water surface area at elevation 10 ft.  

 Active storage volume 750 af. 

 The IF would be developed by constructing a ring dike to surround the forebay. With the exception of the inlets and the outlet, the ring 
dike would be constructed of engineered fill. 

 A slurry cutoff trench will be included beneath the embankment to protect the foundation of the embankment from underseepage and 
piping. A drain is also included at the toe of the outer embankment slope to limit saturated conditions at the ground surface.  

 The operating range would be a depth of +25.0 to -20.0 ft. 

 The bottom elevation of the IF is proposed to be -20.0 ft except locally at the inlet and outlet connections. The incoming tunnels would 
transition to vertical shafts that terminate in the inlet structure, which would incorporate bulkhead gates. It is assumed flow would then 
pass through a transition structure that would include roller gates to reduce incoming velocities.  

 It is assumed that at the south end of the IF, the outlet structure would consist of a concrete structure with a gated overflow weir at 
elevation +10.0 ft. Flows over the gated weir would discharge to a transition structure directing flow to the vertical outlet shafts. 

 A 130-foot-wide emergency spillway located on the east side of the IF would carry emergency overflow to a designated adjacent spillway 
containment area.  

 The planned embankment crest elevation for the IF would be +32.2 ft, which includes considerations for SLR. The new embankments 
would be constructed by excavating the embankment foundations down to suitable material and then installing the slurry cutoff wall. 
After the cutoff wall is completed, the embankments will be constructed of compacted fill to the desired height. Dewatering will be 
required for excavation operations. 

 Approximately 1,029,000 cy of excavation and 2,045,000 cy of fill material are required for completing the IF embankments.  

 The required embankment material would be borrowed from within the limits of the respective forebays to the extent possible or from 
borrow sites.  

 Moisture conditioning of the soils would likely be required. 

IF Transition 
Structures 

Water would flow from Intake 2 through a 28-foot diameter tunnel to a junction structure at Intake 3, and from there via a 40-foot diameter 
tunnel to an IF structure. Water would flow from Intake 5 to an IF structure via a 28-foot tunnel.  

 Above-grade footprints: the inlet and outlet structure are approximately 500 ft x 360 ft. The majority of the structures would be below 
ground level.  

 The embankment elevation of an IF structure would be between 27 ft and 30 ft above existing ground elevation.  

 Inside the top perimeter road would be a 2 ft high concrete barrier. A 6 ft high security fence would be placed on top of the concrete 
barrier. 

 Walls and access platforms would be concrete. A portion of the IF section in the vicinity of the transition structure would be armored with 
concrete. 

 The top of the structures would be set at the same elevation as the top of the forebay embankment (approximate elevation 32 feet).  

 Uncovered channels would be open to above. 

 A 17-ton gate hoist (with clear lift height of 25 ft) will be placed at the inlet side of the IF structure to move roller gates. A 54-ton gate hoist 
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(with clear lift height of 34 ft) will be placed at the outlet side of IF structures. 

 Temporary parking areas during construction would be within the 1 to 5 acre construction staging area for each transition structure. 

 Parking during operation may be available on forebay maintenance roads adjacent to and around three sides of the facilities, 
approximately 24 ft wide x 400 ft long 

Outer Structure 

(Alternative 4) 

 Approximate footprint: 90 ft x 160 ft 

 Wall of facilities will be below site grade with the top of the walls/access decks at the same level as the site grade.  

 Walls and access platforms will be concrete. 

 Handrail and gates will be steel. 

 Control building approximately 20 ft x 20 ft x 20 ft tall 

 Control building could be framed of timber, CMU, steel or metal studs. Steel may be painted or galvanized. 

Clearing/ 
Grubbing/ 
Dewatering 

Dewatering is expected to be continuous during construction. 

Substation and 
Exterior 
Transformers 

 See Power Supply and Grid Connections 

Utilities  See Table 3C-35, Power Supply and Grid Connections. 

Roads  See Table 3C-8, Access and Construction Work Areas. 

Landscaping/ 
Vegetation 

 See Landscaping/vegetation under North Delta Intakes, above. 

Control Structures While the types of control structures used within and among alignments would vary, controls generally affect the hydraulic grade line at low 
flow rate by creating additional headlosses to allow better pump selection and more efficient operation over the full range of flows, from 500 
to 15,000 cfs. The proposed controls between the Clifton Court Forebay and the existing pumps in the South Delta include the following. 

 Control structures have approximate footprints ranging from 200 ft x 500 ft to 300 ft x 600 ft.  

 Walls of the facilities would be below site grade with the top of walls/access decks at the same level as the site grade.  

 Control structure walls and access platforms would be concrete. 

 Site grade would be set at the same elevation as the top of the concrete lining that extends 280 ft up- and downstream of the facilities. 

  The top of the concrete lining is set 29 ft above the structure invert.  

 A handrail, potentially a 3-rail 3.5 ft tall, would be provided around the perimeter of the access decks.  

 Roller gates would be installed and a control building, approximately 20 ft x 20 ft and 20 ft tall, would be located at the control structures. 

 Under the modified pipeline/tunnel alignment, an outlet structure would operate in lieu of the IPP (see Outlet Structure under 
Intermediate Forebay features, above)  

 The gates, in the open position, and the control building may extend above the top of the canal embankment. The remainder of the 
facilities are likely not to be visible over the top of the embankment. 

Utilities  See Table 3C-35, Power Supply and Grid Connections. 
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Access Roads  See Table 3C-8, Access and Construction Work Areas. 

 SR 160 would be permanently relocated from its current alignment along the top of the river levee to a new alignment established on top 
of the widened levee aligned approximately 220 ft farther inland from the river. 

Rock Pile 
Protection 

 Rock protection would likely be placed from a barge by a clam shell 

 Length of permanent bank protection would be 100–2,200 ft. 

 Area of dredging and channel reshaping would be approximately 2.5–7 acres. 

Clifton Court 
Combined 
Pumping Plants 

 Two combined pumping plants would be constructed and operated to sustain water levels in the Clifton Court Forebay required for 
optimal pump operations at both Banks and Jones Pumping Plants when the gravity bypass is not utilized.  

 The pump shafts provide multiple functions:  

 1) Provide for gravity flow when the system hydraulics allows via a spillway,  

 2) Provide surge protection via the spillway,  

 3) House the pumps and their controls. The gravity flow will bypass the pumps via three weir gates by allowing flow to discharge 
directly to NCCF if hydraulic conditions permit. 

 Final grade for the permanent pump station facilities, including switchyard, electrical buildings, and other infrastructure, will be at a 
minimum EL. 25 to provide protection from the 200-year flood level with sea level rise (El. 16.5), wave run up (5 ft.), and additional 
freeboard (3.5 ft.). The site grade of El. 25 will be established prior to construction of the shafts to provide flood protection during 
construction for the tunnels and pump stations. 

 For surface drainage, the final surface will be sloped at a minimum of 1%.  

 The combined pumping plant will encroach past the existing levee road into the Forebay, requiring the redevelopment of the existing levee 
road.  

 Required to overcome head loss (energy loss) due to friction as the water is conveyed along the very flat terrain to the delivery pumping 
plants in the South Delta. 

 To provide the firm design capacity of 9,000 cfs, a total of 12 pumps will be provided in the two Pumping Plants. Eight of the pumps will 
have a design capacity of 1,125 cfs and four will have a design capacity of 563 cfs. 

 The discharge piping for the large pumps is 12 feet in diameter and the discharge piping for the small pumps is 8.5 feet in diameter. 

 To the north of the combined pumping plants, a gravity bypass channel spillway would allow water to be diverted into the forebay rather 
than to the pumping plants.  

 The pumping plant facilities would include: 

 Water treatment facilities 

 Storage detention tanks 

 Electrical buildings 

* Activity Timing provides an estimate for planning purposes only, and should not be considered certain at this time. 
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Expanded Clifton Court Forebay 

 For the modified pipeline/tunnel alignment, the existing Clifton Court Forebay (CCF) would be dredged and the forebay would be expanded to the southeast. A 
new embankment would be constructed to divide CCF into a northern cell (NCCF) and a southern cell (SCCF) of the forebay. In addition, a new embankment would 
be constructed within the existing CCF embankment (except for the southern embankment where it will be removed) and the area southeast of CCF. SCCF includes 
the existing southern portion of CCF and the area southeast of CCF. 

 Additionally, two culvert siphons would be constructed to convey water into the northern cell, between the northern cell and new approach canals to Banks and 
Jones Pumping Plants, and under Byron Highway and the Southern Pacific Railroad, connecting the new approach canal to the Banks Pumping Plant with the 
existing approach canal downstream of Skinner Fish Facility.  

 Construction may require short shut downs of the existing conveyance system to the Banks and Jones Pumping Plants, to add new control structures to the 
existing pumping plant approach canals and when new approach canals are connected to the existing canals.  

Water in CCF and Old River would be controlled to prevent blowout of the embankments due to seepage. 

Clearing and Grubbing 

Dewatering 

Sheetpile Cell 

Excavation 

Embankment 

Remove Sheetpiles 

Area Restoration 

Demobilization 

 The modified pipeline/tunnel alignment would deliver water to the Clifton Court combined pumping plants near the northwest corner 
of CCF.  

 A siphon structure would be situated underneath the existing CCF outlet to a new approach canal. The inlet to the siphon would be 
located at the southwest corner of NCCF and would daylight to the transition structure of the new approach canal system south of 
SCCF. 

 The area designated for the NCCF would be dredged to provide a bottom elevation -5.0 ft except locally at the inlet and outlet 
connections. The portion of SCCF that lies within the extent of the existing CCF would be dredged to an elevation of approximately -
10.0 ft, which would be the bottom elevation of SCCF. Together, approximately 8 million cy of dredged material is expected to be 
removed from NCCF and SCCF. 

 The water surface area for NCCF would be approximately 806 acres (at an elevation of 7.5 ft), with a normal operating range resulting 
in approximately 4,300 to 10,200 af of active storage availability. The water surface area for SCCF would be approximately 1,691 acres, 
with a normal operating range resulting in approximately 14,000 af of active storage availability at elevation 8.1 ft. 

 A new section of approach canals, approximately 2,000 ft long, would connect NCCF to the existing approach canal to the Banks 
Pumping Plant. 

 The new approach canal would deepen from the forebay bottom elevation to match the depth at the existing approach canal to the 
Banks Pumping Plant. Two segments of this new canal would be connected by a siphon, running under Byron Highway and the 
Southern Pacific Railroad. A radial gate control structure would be installed at the downstream end of this new approach canal to 
hydraulically isolate the existing SWP facilities from NCCF.  

 NCCF will also be connected to the Jones Pumping Plant by a new 4,000 ft canal. A branch off of the new canal section will connect to 
the existing Jones Pumping Plant approach canal. The invert of this canal would match the invert of the existing Jones Pumping Plant 
approach canal at the connection point. A radial gate control structure would be installed at the downstream end of the new canal to 
hydraulically isolate the existing CVP facilities from NCCF. This branch of the new canal would have a capacity of 4,600 cfs matching the 
capacity of the Jones Pumping Plant. 

 An emergency spillway located on the east side of NCCF will carry emergency overflow to the Old River.  

 Additional control structures would be installed within the existing approach canals to provide the ability to isolate NCCF from the 
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Banks approach channel upstream of the Skinner Facility and to isolate NCCF from Old River upstream of the approach canal to the 
Jones Pumping Plant. The pumping plants themselves can also be isolated from the approach canals. 

 NCCF and SCCF would be developed by constructing an embankment within the existing CCF embankment and by constructing a 
divider embankment through the middle of the existing CCF.  

 The planned embankment crest elevation for the expanded NCCF, SCCF, divider embankment, and approach canals would be +24.5 ft, 
which includes considerations for SLR. The toe of the new embankment would be set at 25 ft from the toe of the parallel existing 
embankment or levee. Excavation at the toe of the existing embankment and levees may require the use of tied-back sheet piles, 
dewatering, and other geotechnical precautions to prevent failures of existing embankments and levees.  

 The embankment cross-section would consist of engineered fill placed on suitable foundation material at a 4H:1V slope on both the 
inboard and outboard sides of the embankment. The embankment crest would be 32 ft wide, which consists of a 24-foot-wide, two-
way maintenance access road with 4-foot shoulders on each side. In addition, maintenance roads would be provided at the new 
approach canal, joining the roads at the existing approach canal to the Banks Pumping Plant. 

 The existing CCF inlet structure would be modified to meet the new embankment elevation and would consist of a reinforced concrete 
structure with multi-gated bays. 

 The inside of the new embankment would include riprap slope protection. The riprap would be placed over an appropriate filter layer 
and would extend from the toe of the embankment to the crest. 

 New embankments would be constructed by excavating the embankment down to suitable material, dewatering, and installing the 
slurry cutoff wall. Approximately 9.3 million cy of fill would be required for the modified CCF embankments, which includes the divider 
embankment separating the NCCF from the SCCF, approach canal embankments, spillway pad, and siphon outlet pad. The required 
embankment material would be borrowed from within the limits of the respective forebays to the extent feasible, or from borrow sites.  

 Dewatering and/or moisture conditioning of the soils would likely be required. 

Culvert Siphons  The South CCF outlet siphon would include 4 box culverts, each of which would be 26 ft wide and 26.5 to 38.5 high. This siphon would 
include 4 radial gates and would be approximately 1,800 ft long. 

 The Byron Highway/Southern Pacific Railroad siphon would include 4 box culverts, each of which would be 26 ft wide and 26.5 to 38.5 
high. This siphon would include 4 radial gates and would be approximately 1,300 ft long. 

 The culvert siphons would be constructed as large multiple-box culvert structures using cofferdams, shoring, and open cut-and-cover 
construction methods with conventional CIP concrete structures. A cofferdam would be used at the SCCF Outlet siphon, while shoring 
would be used at the Byron Highway/Southern Pacific Railroad siphon. Once the cofferdam or shoring were in place, cut-and-cover 
construction methods would be done within the enclosed space. 

 It is envisioned that the culvert siphon SCCF Outlet would have to be constructed in two phases. In the first phase, a temporary 
cofferdam would be installed approximately halfway along the length of the siphon. Half of the total length of the culvert siphon would 
then be constructed. During the second phase, the cofferdam would be re-installed across the other half of the siphon, and the 
remainder of the structure would be constructed and backfilled.  

* Activity Timing provides an estimate for planning purposes only, and should not be considered certain at this time. Yr. = Year 
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Element/ Activity Key Construction Information or Assumptions 

Head of Old River Barrier 

 Operable barrier (fish control gate) and boat lock would be located at the divergence of the head of Old River and the San Joaquin River, to prevent migrating and 
outmigrating salmon from entering Old River from the San Joaquin River. 

 Other components: fish passage (fishway); control building to house emergency generator, control panels for the control gates, circuit breakers; storage area for 
operation and maintenance equipment; boat lock operator’s building; communications antenna 

 Gate would have an permanent storage area of 180 ft x 60 ft and operator parking. 

 Fencing and gates would control access to the structure. 

 Access road would be improved with 2 miles of private access road, minimum 16 ft wide with gravel surface, beginning at the end of Undine Road and running 
east to the San Joaquin River levee, then south and west along the levee to the gate site. 

 A construction staging area of approximately 10,000 square feet (ft) would be located on the south side of Old River just outside the levee roads. 

 A sheetpile retaining wall would be installed in the levee where the gate would be constructed. 

 Complete gate would require approximately 1,500 cy of concrete. 

 Approximately 11,000 square feet (450 linear ft) of riprap would be used as slope protection on levees near the gate and on the channel bottom. 

 Fine materials such as sand would be placed adjacent to the riprap to create a smooth slope from channel bottom to the gate sill. 

Fish Control Gate  Approximately 210 ft long x 30 ft wide, top elevation 15 ft (NJAVD 88). 

 Seven bottom-hinged gates approximately 125 ft long. 

 Fishway  

 Vertical slot, self-regulating, with four sets of baffles. 

 To be designed according to NOAA Fisheries and USFWS guidelines for species including salmon, steelhead, and green sturgeon. 

 Fish passage structure: approximately 40 ft long x 10 ft wide. 

 Constructed of reinforced concrete. 

 Stoplogs would be used to close the fishway in spring when not in use to protect it from damage. 

Operable barrier 

Two potential gate construction methods. 

 Cofferdam: Creates a dewatered construction area for ease of access and egress. Construction would take place in two phases and in-water 
work could continue through winter. 

 Phase 1: Construct cofferdam in half the channel, dewater, and construct gates on the dewatered channel bottom and adjacent levee. 
Remove or cut off cofferdam at required invert depth. Construct cofferdam in second half of the channel. 

 Phase 2: Construct gate in the other half of the channel using same methods, remove or cut off cofferdam, and incorporate into the final 
gate layout. Construct equipment storage area and remaining fixtures. 

 Cofferdam construction would begin in August and last approximately 35 days. 

 Construction activities in the cofferdam project area would last until approximately early November, and could continue through 
winter. 

 In-the-wet: Allows the river to flow unimpeded and eliminates the time, material, and cost of constructing a cofferdam. No cofferdam or 
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dewatering, no levee relocation. 

 The channel invert would be excavated to grade using a sealed clamshell excavator working off the levee or from a barge.  

 Piles would be placed in the channel.  

 Gravel and tremie concrete would be placed for the foundation within the confines of the piles.  

 Reinforced concrete structures would then either be floated in or cast in place using prefabricated forms to be placed on top of the 
gravel, tremie concrete, and piles.  

 Divers would complete the final connections between the concrete structures and the piles.  

 All in-water work would occur between August 1 and November 30 to minimize effects on delta smelt and juvenile salmonids. 

 Construction of other components would take place from a barge or from the levee crown and would occur throughout the year. 

Boat Lock  20 ft wide x 130 ft long  

 Would be constructed using sheetpiles and include two bottom-hinged gates on each end measuring 20 ft wide and 10 ft high. 

 The invert of the lock would be at elevation –8.0 ft msl, and the top of the lock wall would be at elevation 15 ft. 

* Activity Timing provides an estimate for planning purposes only, and should not be considered certain at this time. Yr. = Year 
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Table 3C-35. Power Supply and Grid Connections—Alternative 4 2 

Construction 
Element/ Activity Key Construction Information or Assumptions 

Power Supply and 
Grid Connections 

 A new temporary substation would be constructed at each of the drive/launch shaft locations. 

 Lower voltage subtransmission lines would be used to power intermediate and reception shaft sites between the main drive shafts. 

 A new substation would be constructed near the IF to support temporary construction load. 

 To serve permanent loads at the pumping plant located by the Clifton Court area, a new transmission line would be extended from an 
existing nearby substation to a new substation by the pumping plant area, where electrical power would be transformed from 230 kV 
to 115 kV for transmission to the tunnel shaft areas and to 13.8 kV or appropriate bus voltage for utilization by pumps. 

 For operation of the three intake facilities located by the Sacramento River and of the intermediate forebay facilities, existing 
distribution lines would be used wherever practical, which minimizes ROW issues associated with new higher voltage lines. However, 
if existing distribution lines cannot support the intake operation, there may be a need for a new 69 kV transmission line to serve 
intake operation. As such, electrical power would be transformed from 69 kV to 480V service, or appropriate equipment terminal 
voltage, for distribution and use for gate operation, lighting, and auxiliary equipment at the adjacent structures. 

 At the north end, the project could potentially connect to an existing WAPA 230 kV transmission line east of the IF. From this line, a 
new transmission line (at 230 kV, 115kV or 69kV, depending on the utility studies) would extend to a new substation at the IF to 
serve both the North Tunnel and Main Tunnel construction loads. At the south end, the project potentially connects to an existing 
WAPA 230 kV substation south of the existing CCF. From this substation, a new transmission line would extend north toward the 
pumping plant to a new 230 kV substation to serve both temporary construction and permanent loads. From the new substation, a 
new transmission line would continue to extend north toward and along the main conveyance system alignment to Bouldin Island to 
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support construction at sites north of NCCF. Lower voltage lines would be used to power intermediate and reception shaft sites 
between the main drive shafts. 

 At the north, there is an existing PG&E 115 kV line from which a new line (either 115 kV or 69 kV, depending on utility studies) could 
be extended to the IF, where a new substation would be constructed to serve temporary construction loads. Northwest of CCF, there 
is an existing PG&E 230 kV substation from which a new 230 kV line could be extended toward CCF, where a new 230 kV substation 
would be built to serve the pumping plant. From this new substation, a new line would extend north to support construction at sites 
north of NCCF. 

 A new transmission line (at 230 kV, 115 kV or 69kV, depending on utility studies) could be extended from an SMUD-planned 230 kV 
substation to a new substation near IF. To serve construction loads, a new transmission line would be extended from this new 
substation north toward the intakes as needed and south to support construction sites along the northern tunnels and at the IF. 

 The Intake and Sedimentation Facilities (Intakes No.2, No.3, and No.5) and the Junction Structure located at Intake No.3 shall be fed 
from the Utility via two 480V, 3-phase incoming service feeders. Each incoming service feeder shall be routed into the electrical 
building and feed the arc-resistant, main-tie-main-tie-main configured switchgear, with a standby emergency generator as the 
backup. The switchgear will then distribute power to all the associated loads. The switchgear will be located within the electrical 
building’s electrical room.  

 The IF shall be fed from the Utility via two 4160V, 3-phase incoming service feeders. Each incoming service feeder shall be routed into 
the electrical building to feed an arc-resistant, main-tie-main configured switchgear. The switchgear will then distribute the 4160V to 
the major loads, including the dewatering pumps and the 4160V to 480V transformers. The switchgear will be located within the 
electrical building’s medium voltage electrical room. 

* Activity Timing provides an estimate for planning purposes only, and should not be considered certain at this time. 
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Table 3C-36. Borrow, Spoils, and Reusable Tunnel Material Storage—Alternative 4 1 

Construction 
Element/ 
Activity Key Construction Information or Assumptions 

Borrow/Spoils/Reusable Tunnel Material (RTM) Storage 

 Final locations for storage of spoils, RTM, and dredged material would be selected based on the guidelines presented in Appendix 3B, Environmental 
Commitments. 

 Conventional earthmoving equipment, such as bulldozers and graders, would be used to place the spoil. Some spoil, with the exception of RTM, may be 
placed on the landside toes of canal embankments and/or setback levees.  

 This may require temporary placement of the soil in borrow pits or temporary spoil laydown areas pending completion of embankment or levee 
construction. Borrow pits created for this project would be the preferred spoil location.  

 In the event that limited dewatering is required to excavate a borrow pit, construction shall be timed to allow placement of spoil in the borrow excavation to 
prevent the creation of new wetlands, if appropriate. 

Modified 
Pipeline/ 
Tunnel 
Alignment 
(Alternative 
4) 

 A total of approximately 2,570 acres would be allocated to RTM storage and dredged material for the modified pipeline/tunnel alignment 
north and main tunnels. 

 Designated RTM storage areas would range in size from approximately 33 to 1,208 acres. 

 The estimated volume of RTM to be disposed from tunneling operations is approximately 31,000,000 cy. 

 RTM that may be have potential for re-use, such as levee reinforcement, embankment or fill construction, would be stockpiled. The process for 
testing and reuse of this material is described further in Chapter 3 and Appendix 3B. 

 A berm of compacted imported soil would be built around the perimeter of the RTM storage area to ensure containment. Berm would conform 
to U.S. Army Corps of Engineers guidelines for levee design and construction. 

 It was assumed that RTM would be stacked to a depth of 10-12 ft.  

 Maximum capacity of RTM storage ponds would be less than 50 af. 

 RTM areas may be subdivided by a grid of interior earthen berms in RTM ponds for dewatering. 

 Dewatering would involve evaporation and a drainage blanket of 2 ft-thick pea gravel or similar material placed over an impervious liner. 

 Leachate would drain from ponds to a leachate collection system, then pumped to leachate ponds for possible additional treatment. 

 Transfer of RTM solids to disposal areas may be handled by conveyor, wheeled haul equipment, or barges, at the contractor’s discretion. Two 
conveyors were assumed to be used under this alignment: one going east from the intermediate forebay and stretching approximately 3,000 ft 
to an RTM area and another spanning a trenchless crossing from a shaft site northeast of Clifton Court Forebay across Italian Slough to an 
RTM area on Byron Tract. At Italian Slough a trenchless crossing would be constructed to transport the RTM under the slough to the RTM 
storage area on Byron Tract. Construction of the trenchless crossing would entrail microtunneling or pipe jacking would be used to construct 
a small diameter pipe (approximately 72 inches in diameter) under Italian Slough. Once the pipe is in place, an electric conveyor belt would be 
installed in the pipe. Once construction the water conveyance structure for Alternative 4 has been completed, this pipe would be backfilled 
with concrete.. 

 Where feasible, the invert of RTM ponds would be a minimum of 5 ft above seasonal high groundwater table. 

 An impervious liner would be placed on the invert and along interior slopes of berms, to prevent groundwater contamination. 

 Spoil placed in disposal areas would be placed in 12-inch lifts, with nominal compaction. 

 Borrow acquisition and/or spoil deposition would occur on areas allocated for other project features, such as the SCCF and RTM storage areas 
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Construction 
Element/ 
Activity Key Construction Information or Assumptions 

(for example, the expanded area for CCF and RTM areas may be used as borrow sites prior to being used for other project purposes). 

 The maximum height for placement of spoil is expected to be 6-10 ft above preconstruction grade (except for sites adjacent to CCF and on 
Glannvale Tract, where it would be 10-15 ft), and have side slopes of 5H:1V or flatter.  

 After final grading of spoil is complete, the area would be restored based on site-specific conditions following project restoration guidelines. 

* Activity Timing provides an estimate for planning purposes only, and should not be considered certain at this time. Yr. = Year 

 1 

Table 3C-37. Access and Construction Work Areas–Alternative 4 2 

Construction 
Element/ 
Activity Key Construction Information or Assumptions 

General 
Construction 
Work Areas 

 Work areas during construction may include areas for construction equipment and 
worker parking, field offices, a warehouse, maintenance shops, equipment and 
materials laydown and storage, RTM spoils areas, and stockpiles. Materials to be 
stockpiled may include: 

 Strippings from various excavations for possible reuse in landscaping. 

 RTM that is slated for reuse after treatment for embankment or fill construction. 
RTM areas may be temporary or permanent. 

 Peat spoils for possible use on agricultural land, as safety berms on the landside of 
haul roads, or as toe berms on the landside of embankments (cannot be part of the 
structural section). 

 Other materials being stockpiled on a temporary basis prior to hauling to 
permanent stockpile areas. 

 Borrow and spoils areas may be temporary or permanent. 

 Other temporary work areas not specified at left 
include those associated with the construction of 
canals, control structures, forebays, intakes, levees, 
operable barriers, pipelines, pumping plants, safe 
haven zones, siphons, and tunnels. Areas would also 
be dedicated to temporary transmission lines.  

Roads  Dust abatement would be addressed in all construction areas at all times. 

 Asphalt-paved wet weather temporary access road to provide construction access 
to the conveyance pipe construction between the canal and the intake facility.  

 Asphalt-paved temporary access ramps to connect existing public and private 
roads to construction sites would be constructed to connect to the existing 
roadways at the existing grade. 

 Asphalt-paved permanent access ramps would be constructed to the elevated 
roadways at the final grades.  

 Heavy construction equipment, such as diesel-powered dozers, excavators, rollers, 
dump trucks, fuel trucks, and water trucks would be used during excavation, 
grading, and construction of access/haul roads. 

 The physical extent of these areas (includes Bridge 
Work Areas, Highway Work Areas, Road Work Areas, 
and Temporary Access Road Work Areas) would 
depend on the conveyance alignment. Additionally, 
some road work areas are subsumed within the 
construction footprints associated with other features 
(i.e., Intakes, Safe Haven Work Areas, etc.). 
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Construction 
Element/ 
Activity Key Construction Information or Assumptions 

Detour Roads  Intakes: Detour roads needed for all intakes, for traffic circulation around the work 
areas. It is expected that earthen ramps would be required to realign the roadways 
from levee crown to landside ground elevation. 

 Roadway detours would likely be needed around each intake’s construction zone 
(including intake pumping plant construction area) to provide site security and 
safety. 

 It is expected that earthen ramps would be required 
to realign the roadways from levee crown to landside 
ground elevation. 

Temporary 
and New 
Access/Haul 
Roads 

 Temporary and permanent access roads would be constructed for features such as 
intakes, reusable tunnel material areas, the intermediate forebay, work areas, shaft 
sites, the combined pumping plants, and barge unloading facilities. 

 24-foot-wide  

 Excavated alluvial mineral soils may be used, though additional material may have 
to be imported onsite. 

 

Parking  See Table 3C-1, Construction Assumptions for Water Conveyance Facilities. 

Temporary 
Barge 
Unloading 
Facility 

Construction 
and Removal 

 May be located at each of the intake structure worksites, tunnel 
worksites, and culvert siphon worksites, to be used for the delivery 
and removal of construction materials and equipment. 

 Barges would be required to use existing barge landings where 
possible and maintain minimum waterway width greater than 100 
ft (assuming maximum barge width of 50 ft). 

 Under the modified pipeline/tunnel alignment, it is assumed that 
barge activities would take place on levees using a ramp barge in 
conjunction with a crane/excavator barge, conveyor, crane or 
excavator positioned on or near the levee. 

 The physical extent of these areas would depend on the conveyance 
alignment: 

 Pipeline/Tunnel Alignment: approximately 180 acres. 

 Approximately 300 ft x 50 ft, pile-supported dock to provide 
construction access and construction equipment to portal sites. 

 Refer to Table 3C-2 for assumptions used to evaluate impacts from 
pile driving. 

 A pier would be built within the worksite footprint of the intake or 
tunnel and removed at the end of construction. 

 Facility would be in use during the entire construction period at 
each location. 

 Barges could be used for pile-driving rigs and barge-mounted 
cranes, suction dredging equipment, and microtunnel drives from 

 Temporary barge unloading facilities for Alternative 4 would be 
built at the following locations: Snodgrass Slough, Potato Slough, 
San Joaquin River, Middle River, Connection Slough, Old River, and 
the West Canal. 
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Construction 
Element/ 
Activity Key Construction Information or Assumptions 

the in-river cofferdam, transporting RTM, crushed rock and 
aggregate, pipeline sections, etc., post-construction underwater 
debris removal, and other activities. 

 Access roads to construction work areas would be necessary. 

Concrete 
Plants and 
Precast 
Segment 
Plants 

 Due to the large amount of concrete required for construction and the schedule demands of the program, it is anticipated that the 
contractor(s) would set up their own concrete plant at the job sites. Five concrete batch plants are expected for the MPTO alignment, ranging 
from 1 to 40 acres. 

 While it is anticipated that precast tunnel segments would be purchased and transported from existing plants, it is possible that one or more 
temporary plants would be constructed. If constructed, these would be located adjacent to concrete plants. 

 It is likely that each precast segment plant would require approximately 10 acres for offices, concrete plant, materials storage, and casting 
facilities.  

 Additional acreage for segment storage would be needed at the precast segment plant site, and could run several times the space required 
for the plant. 

 The segments can be transported by barge, rail, or truck where these modes of transport are available; however, it is most likely that 
trucking of segments would be required. 

Fuel Stations  Would be constructed adjacent to concrete plants and occupy approximately 2 acres. 

* Activity Timing provides an estimate for planning purposes only, and should not be considered certain at this time. Yr. = Year 
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Appendix 3D 1 

Defining Existing Conditions, No Action Alternative, No 2 

Project Alternative, and Cumulative Impact Conditions 3 

3D.3 Descriptions for the EIR/EIS 4 

3D.3.1 Existing Conditions 5 

3D.3.1.3 Existing Conditions Assumptions for Ongoing Programs and 6 

Policies 7 

The Existing Conditions assumes continued implementation of operations, maintenance, 8 

enforcement, and protection programs by federal, state, and local agencies and non-profit groups 9 

that affect or could be affected by the Proposed Project and alternatives, as summarized in Table 3D-10 

2. A more comprehensive table is included at the end of this Appendix in Attachment 3D-A. 11 

Table 3D-2. Sample of Ongoing Programs, Projects, and Policies Included in Existing Conditions for the 12 

BDCP EIR/EIS 13 

Agency Program Comments 

Department of Boating and 
Waterways 

Egeria Densa Control Programs Ongoing program. 

Department of Boating and 
Waterways 

Water Hyacinth Control Programs Ongoing program that is currently being 
evaluated in a Draft Programmatic EIR. 

Department of Fish and 
Wildlife 

Invasive Species Program Ongoing program. 

Department of Fish and 
Wildlife 

California Aquatic Invasive Species 
Management Plan 

Ongoing program. 

Department of Fish and 
Wildlife 

Zebra Mussel Rapid Watch Program 
and Response Plan for California 

Ongoing program (includes Quagga 
mussels.) 

Department of Fish and 
Wildlife 

Fish Screen Passage Program Ongoing program – site-specific projects will 
require future technical and environmental 
analyses. 

Department of Fish and 
Wildlife 

Delta-Bay Enhanced Enforcement 
Program 

Ongoing program. 

Department of Fish and 
Wildlife 

Ecosystem Restoration Program 
Conservation Strategy 

Ongoing program – site-specific projects will 
require future technical and environmental 
analyses. 

Department of Fish and 
Wildlife 

Lower Sherman Island Wildlife Area 
Land Management Plan 

Ongoing program – site-specific projects will 
require future technical and environmental 
analyses. 

Department of Fish and 
Wildlife 

Yolo Bypass Wildlife Area Land 
Management Plan 

Ongoing program – site-specific projects will 
require future technical and environmental 
analyses. 
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Agency Program Comments 

Department of Fish and 
Wildlife 

Staten Island Wildlife-Friendly 
Farming Demonstration 

Ongoing program. 

Department of Fish and 
Wildlife 

Restoring Ecosystem Integrity in the 
Northwest Delta 

Ongoing program. 

Department of Fish and 
Wildlife 

Population Biology, Life History, 
Distribution, and Environmental 
Optima of Green Sturgeon 

Ongoing program. 

California Fish and Wildlife 
Commission 

Operations as for Listing of Longfin 
Smelt under CESA 

Despite the fact that OAL has not “finalized” 
its proposed changes in regulations in code, 
DFW operates in accordance with the longfin 
being listed as threatened. In fact, DFW has 
issued DWR a 2081 permit authorizing take 
of this threatened species. Therefore, the 
listing should be included in Existing 
Conditions, the No Action/No Project, and 
the Cumulative impacts analyses. 

Department of Fish and 
Wildlife and U.S. Fish and 
Wildlife Service 

Hatchery and Stocking Program Ongoing program – site-specific projects will 
require future technical and environmental 
analyses. 

Department of Fish and 
Wildlife, Department of Food 
and Agriculture, and 
California State Parks 

Watercraft Inspection Programs Ongoing program. 

Department of Water 
Resources 

Delta Levees Flood Protection 
Program 

Ongoing program – site-specific projects will 
require future technical and environmental 
analyses. 

Department of Water 
Resources 

Levee Repair-Levee Evaluation 
Program 

Ongoing program – site-specific projects will 
require future technical and environmental 
analyses. 

Department of Water 
Resources 

Interagency Ecological Program Ongoing program – site-specific projects will 
require future technical and environmental 
analyses. 

Department of Water 
Resources 

South Delta Temporary Barriers 
Program 

Ongoing program. 

Department of Water 
Resources 

Stockton Deep Water Ship Channel 
Demonstration Dissolved Oxygen 
Project 

Ongoing program. 

Department of Water 
Resources 

Zebra Mussel Watch Program Ongoing program. 

Department of Water 
Resources and Department of 
Fish and Wildlife 

Delta Fish Agreement (Four Pumps 
Project) 

Ongoing program – site-specific projects or 
changes to the program will require future 
technical and environmental analyses. 

Department of Water 
Resources and Yuba County 
Water Agency 

Lower Yuba River Accord Ongoing program. 

State Lands Commission Marine Invasive Species Program Ongoing program. 

Central Valley Regional Water 
Quality Control Board 

Cache Creek, Bear Creek, Sulfur 
Creek, Harley Gulch Mercury total 
maximum daily load (TMDL) 

Ongoing program – site-specific projects will 
require future technical and environmental 
analyses. 
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Agency Program Comments 

Central Valley Regional Water 
Quality Control Board 

Irrigated Lands Regulatory Program Ongoing program – site-specific projects will 
require future technical and environmental 
analyses. 

California Partners in Flight Riparian Habitat Joint Venture Ongoing program – site-specific projects will 
require future technical and environmental 
analyses. 

Central Valley Joint Venture 
Program 

Central Valley Joint Venture Ongoing program – site-specific projects will 
require future technical and environmental 
analyses. 

Contra Costa County and East 
Contra Costa County Habitat 
Conservancy 

East Contra Costa County 
HCP/NCCP 

Ongoing program. 

East Bay Municipal Utility 
District (EBMUD) 

Lower Mokelumne River Spawning 
Habitat Improvement Project 

Ongoing program - site-specific projects may 
require future technical and environmental 
analyses. 

National Marine Fisheries 
Service, U.S. Bureau of 
Reclamation, and Department 
of Water Resources 

Biological Opinion (BiOp) on the 
Long-Term Operations of the 
Central Valley Project and State 
Water Project (Sacramento River 
winter-run Chinook salmon, Central 
Valley spring-run Chinook salmon, 
Central Valley steelhead, Southern 
Distinct Population Segment of 
North American green sturgeon, and 
Southern Resident killer whales) 

Ongoing program. 

Placer County Water Agency Placer County Water Agency 
American River Pump Station 

Pump Station dedicated for operations in 
May 2008 

Sacramento County Sacramento International Airport 
Master Plan 

Ongoing program – site-specific projects 
may require future technical and 
environmental analyses. 

Sacramento Area Flood 
Control Agency, Central 
Valley Flood Protection 
Board, and U.S. Army Corps of 
Engineers 

Flood Management Program Ongoing program – site-specific projects 
may require future technical and 
environmental analyses. 

Sacramento County, 
Sacramento, Citrus Heights, 
Elk Grove, Folsom, Galt, and 
Rancho Cordova  

Sacramento Stormwater Quality 
Partnership 

Ongoing program – site-specific projects 
may require future technical and 
environmental analyses. 

San Francisco Bay Regional 
Water Quality Control Board 

San Francisco Bay Mercury TMDL Ongoing program. 

San Joaquin Council of 
Governments 

San Joaquin County Multi-Species 
Habitat Conservation and Open 
Space Plan 

Ongoing program. 

San Joaquin County, Stockton, 
Tracy, and the State Water 
Resources Control Board 

San Joaquin County, Stockton, and 
Tracy Stormwater Management 
Programs 

Ongoing program. 
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Agency Program Comments 

Bay Area Stormwater 
Management Association 
agencies 

Bay Area Stormwater Management 
Programs 

Ongoing program. 

U.S. Army Corps of Engineers Delta Dredged Sediment Long-Term 
Management Strategy 

Ongoing program – site-specific projects 
may require future technical and 
environmental analyses. 

U.S. Army Corps of Engineers Suisun Bay Channel Operations and 
Maintenance 

Ongoing program. 

U.S. Army Corps of Engineers Suisun Channel (Slough) Operation 
and Maintenance 

Ongoing program. 

U.S. Bureau of Reclamation 
and Department of Water 
Resources  

Water Year 2010 Interim Flows 
Project (San Joaquin River) 

Ongoing program. Interim Operations.  

U.S. Bureau of Reclamation 
and U.S. Fish and Wildlife 
Service 

Anadromous Fish Screen Program Ongoing program – site-specific projects 
may require future technical and 
environmental analyses. 

U.S. Bureau of Reclamation, 
U.S. Fish and Wildlife Service, 
National Marine Fisheries 
Service, Department of Water 
Resources and Department of 
Fish and Wildlife 

San Joaquin River Restoration 
Program 

Ongoing program – site-specific projects 
may require future technical and 
environmental analyses. 

U.S. Coast Guard Ballast Water Management Program Ongoing program. 

U.S. Fish and Wildlife Service Stone Lakes National Wildlife 
Refuge Comprehensive 
Conservation Plan 

Ongoing program – site-specific projects 
may require future technical and 
environmental analyses. 

U.S. Fish and Wildlife Service North American Waterfowl 
Management Plan 

Ongoing program – site-specific projects 
may require future technical and 
environmental analyses. 

U.S. Fish and Wildlife Service, 
U.S. Bureau of Reclamation, 
and Department of Water 
Resources 

Biological Opinion (BiOp) on the 
Long-Term Operations of the 
Central Valley Project and State 
Water Project (Delta smelt) 

Ongoing program. 

U.S. Fish and Wildlife Service 
U.S. Bureau of Reclamation, 
and Department of Fish and 
Wildlife 

San Joaquin Basin Action Plan Ongoing program – site-specific projects 
may require future technical and 
environmental analyses. 

University of California, Davis, 
California Department of 
Water Resources, and U.S. 
Bureau of Reclamation 

UCD Fish Conservation and Cultural 
Lab  

Ongoing program - Spawns and rears delta 
smelt for scientific studies, and develops and 
improves cultural methods for delta and 
longfin smelt. 

University of California, Davis, 
California Department of 
Water Resources, Department 
of Fish and Wildlife, U.S. Fish 
and Wildlife Service, and U.S. 
Bureau of Reclamation 

Delta Smelt Refuge Population and 
Delta Smelt Interim Refuge 

Temporary Delta Smelt refuge at DWR’s Fish 
Facility at Byron 

Yolo County Yolo County Stormwater 
Management Program 

Ongoing program. 



 Define Existing Conditions 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3D-5 
2015 

ICF 00139.14 

 

Many of the ongoing programs that include continued operations, maintenance, or enforcement 1 

activities also include development of future projects that would require separate environmental 2 

documentation. The future projects are not included in the Existing Conditions assumptions. Most of 3 

these future projects have not been identified at this time, and therefore, are not included in Existing 4 

Conditions assumptions. 5 

For example, the NMFS BiOp and the USFWS BiOp identify facilities or changes in operations that 6 

would require further study and subsequent implementation, including actions that are projected 7 

for completion prior to the completion of the BDCP EIR/EIS. These future actions would require 8 

further engineering, environmental, and institutional evaluation and documentation; and therefore, 9 

are not included in the Existing Conditions assumptions. The actions in the NFMS BiOp and USFWS 10 

BiOp that are not included in the Existing Conditions are summarized in Table 3D-3. It is recognized 11 

that it is the intent of SWP and CVP to comply with the NMFS BiOp and USFWS BiOp, although, the 12 

specific actions for new facilities have not been identified or evaluated at this time and therefore too 13 

speculative in nature to be included in the analysis. 14 
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3D.3.4 Cumulative Impact Assumptions 1 

Table 3D-7. Sample of Programs, Projects, and Policies Included in Cumulative Impact Assessment for 2 

the BDCP EIR/EIS 3 

Agency Programs, Projects, and Policies Comments 

Department of Fish and Wildlife California Aquatic Invasive Species 
Draft Rapid Response Plan 

Program under development. Draft 
Plan issued in 2007. 

Department of Fish and Wildlife Fremont Landing Conservation Bank Project completed. 

Department of Fish and Wildlife Fish Screen Project at Sherman and 
Twitchell Islands 

Program included in Delta Initiatives 
List. 

Department of Parks and Recreation Central Valley Vision Implementation Plan completed in 
2009. 

Department of Water Resources North Delta Flood Control and 
Ecosystem Restoration Project 

Completed in 2012. 

Department of Water Resources Dutch Slough Tidal Marsh Restoration 
Project 

Project implementation began in 2012. 
Estimated completion in 2016. 

Department of Water Resources Water Supply Contract Extension 
Program 

Program negotiations began in 2013 

Department of Water Resources Clifton Court Forebay Fishing Facility Initial Study/Proposed Mitigated 
Negative Declaration Completed in 
2013. 

Contra Costa Water District, U.S. Bureau of 
Reclamation, and Department of Water 
Resources 

Los Vaqueros Reservoir Expansion 
Project 

Project completed in 2012. 

Davis, Woodland, and University of 
California, Davis 

Davis-Woodland Water Supply Project Project under development. Final EIR 
in 2009. Specific design and operations 
criteria not identified. 

Northeastern San Joaquin County 
Groundwater Banking Authority 

Eastern San Joaquin Integrated 
Conjunctive Use Program 

Final Programmatic EIR in 2011.  

University of California, Davis, California 
Department of Water Resources, 
Department of Fish and Wildlife, U.S. Fish 
and Wildlife Service, and U.S. Bureau of 
Reclamation 

Delta Smelt Permanent Refuge Program under development to 
develop a permanent facility, possibly 
at the proposed FWS Science Center at 
Rio Vista. 

U.S. Bureau of Reclamation Delta-Mendota Canal/California 
Aqueduct Intertie 

Project completed in 2012. 

U.S. Bureau of Reclamation, U.S. Fish and 
Wildlife Service, National Marine Fisheries 
Services, Department of Water Resources, 
and Department of Fish and Wildlife 

San Joaquin River Restoration 
Program 

Final Programmatic EIS/EIS completed 
in 2012. 

U.S. Bureau of Reclamation and San Luis & 
Delta Mendota Water Authority 

Grassland Bypass Project, 2010 –2019 Final EIS/EIR in 2009. 

U.S. Bureau of Reclamation and San Luis & 
Delta Mendota Water Authority 

Agricultural Drainage Selenium 
Management Program 

Program under development. Draft 
EIS/EIR in 2008. 

Water Forum and U.S. Bureau of 
Reclamation  

Lower American River Flow 
Management Standard 

Program under development. Draft EIR 
in 2010. Recommendations included in 
NMFS Biological Opinion. 
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Agency Programs, Projects, and Policies Comments 

West Sacramento Area Flood Control 
Agency and U.S. Army Corps of Engineers 

West Sacramento Levee 
Improvements Program 

Program under development. 
Construction initiated in several areas. 
Further environmental and 
engineering documentation required 
for future projects. 
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Attachment 3D-A. Descriptions of Programs, Projects, and Policies considered for Existing Conditions, No Action Alternative, No Project 1 

Alternative, and Cumulative Impact Analysis for the BDCP EIR/EIS 2 

Project Primary Agencies Description E
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References 

East Alameda 
County 
Conservation 
Strategy 

Alameda County The East Alameda County Conservation Strategy (EACCS) is 
intended to preserve endangered species with a plan for long 
term habitat protection. The EACCS will assess the 
conservation value of East Alameda County to establish 
biological principles for conservation in that area. The EACCS 
will provide a framework for regional conservation of 
biological species, streamline the environmental permitting 
process, provide guidance to project proponents, and facilitate 
ongoing conservation programs. The EACCS will identify land 
suitable for voluntary mitigation or conservation, mitigation 
ratios, standards for habitat restorations, best management 
and maintenance practices for conservation sites, monitoring 
standards, and guidelines for adaptive management. 

No No Yes East Alameda County web 
site. Site accessed March 30, 
2015. URL = 
http://www.eastalco-
conservation.org/about.html 

Bay Area Water 
Quality and 
Supply Reliability 
Program 

Bay Area 
Integrated 
Regional Water 
Management Plan 
participants 
representing Bay 
Area agencies  

The Bay Area Integrated Regional Management Plan (IRWMP) 
will be adopted by the involved agencies and organizations 
that have taken the lead in funding and preparing the Bay Area 
IRWMP. The partners envision it to be an evolving plan, 
recognizing that as projects, information and understanding 
progress, so too should the Bay Area IRWMP. State agencies 
such as the State Water Control Board and the Department of 
Water Resources are also being apprised of the planning 
process as it proceeds, and will receive the plan. The plan will 
be used to prioritize projects and provide information for 
projects to be funded by state and federal agencies, such as the 
Proposition 50 projects. 

Yes Yes Yes Bay Area IRWMP web site. 
Site accessed November 26, 
2012. URL = 
http://bairwmp.org/ 

Bay Area 
Stormwater 
Management 
Programs 

Bay Area 
Stormwater 
Management 
Association 
member agencies 
(BASMAA) 

BASMAA was started in response to the National Pollutant 
Discharge Elimination System (NPDES) permitting program 
for storm water in an effort to promote regional consistency 
and to facilitate efficient use of public resources to implement 
stormwater regulations. The seven member programs of 
BASMAA have all agreed to the terms of a memorandum of 

Yes Yes Yes Bay Area Stormwater 
Management Association’s 
Website. Site accessed 
January 14, 2013. URL = 
http://www.basmaa.org/Abo
utBASMAA/tabid/55/Default.
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understanding. The focus of the association is implementing 
stormwater regulations in a way that cuts across typical 
departmental boundaries, programs, and lines of 
communication. To do so, these programs have used 
essentially a watershed approach involving as many 
stakeholders as possible and building consensus. 

Stormwater management programs within the Bay Area 
include: 

 Alameda Countywide Clean Water Program, 

 Contra Costa Clean Water Program, 

 Fairfield-Suisun Urban Runoff Management Program, 

 Marin County Stormwater Pollution Prevention Program, 

 San Mateo Countywide Water Pollution Prevention 
Program, 

 Santa Clara Valley Urban Runoff Pollution Prevention 
Program, and 

 Programs implemented by Sonoma County Water Agency 
and Vallejo Sanitation and Flood Control District. 

aspx 

Egeria Densa 
Control Program 

California 
Department of 
Boating and 
Waterways 

The Egeria Densa Control Program (EDCP) is part of the 
Department of Boating and Waterway’s (DBW) Aquatic Pest 
Control Program. Cal Boating has operated the EDCP in the 
Sacramento-San Joaquin Delta, and its tributaries, since 
program inception in 2001. The program was developed in 
order to respond to 1997 State legislation (Rainey, AB 2193), 
authorizing the program. A Final EIR was published for the 
program in 2001. A second addendum to the 2001 EIR was 
published in January 2006, with 5-year program review and 
future operations plan. In June 2007, the National Marine 
Fisheries Services analyzed the potential effects of continued 
implementation of the EDCP on listed salmonids and green 
sturgeon and issued a Biological Opinion continuation of the 
program for 5 years (2007 through 2011). 

The program includes treatment with herbicides, 

Yes Yes Yes DBW. 2008. Egeria densa 
Control Program. Second 
Addendum to 2001 
Environmental Impact Report 
with Five-Year Program 
Review and Future 
Operations Plan (December 8, 
2006). 

Department of Boating and 
Waterways web site. Aquatic 
Pest Control. Site accessed 
January 14, 2013. URL = 
http://www.dbw.ca.gov/Envi
ronmental/Aquatic.aspx 

NMFS. 2007. Biological 
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environmental monitoring, regulatory compliance, and 
surveillance. 

Opinion on the Egeria densa 
Control Program (2007 to 
2011). 

Water Hyacinth 
Control Program 

California 
Department of 
Boating and 
Waterways 

The Water Hyacinth Control Program is part of the California 
Department of Boating and Waterways’ (DBW) Aquatic Pest 
Control Program. DBW has operated the Water Hyacinth 
Control Program in the Sacramento-San Joaquin Delta, and its 
tributaries, since program inception. In 1982, state legislation 
made DBW the lead agency for the control of water hyacinth in 
the Sacramento-San Joaquin Delta, its tributaries and the 
Suisun Marsh. The initial control plan used both short- and-
long term methods that involved chemical, mechanical, and 
biological control measures. The primary and most successful 
control measure is chemical spraying. Permits for the program 
were obtained in 2001. 

DWB published a Draft Programmatic Environmental Impact 
Report on September 10, 2009. The proposed selected 
alternative is continuation of the program. 

Yes Yes Yes Department of Boating and 
Waterways web site. Aquatic 
Pest Control. Site accessed 
January 14, 2013. URL = 
http://www.dbw.ca.gov/Envi
ronmental/Aquatic.aspx 

Department of Boating and 
Waterways web site. Water 
Hyacinth Control Program 
Fact Sheet. Site accessed 
January 14, 2013. URL = 
http://www.dbw.ca.gov/PDF
/Egeria/WHTalkPoints.pdf 

NMFS. 2006. Biological 
Opinion on the Water 
Hyacinth Control Program. 
April 4, 2006. 

DBW. 2009. Water Hyacinth 
Control Program Draft 
Programmatic Environmental 
Impact Report. September 10, 
2009 

Private Lands 
Incentive 
Programs 

California 
Department of 
Fish and Wildlife 

DFW manages the California Waterfowl Habitat Program 
(Presley Program), a multi-faceted wetland incentive program 
designed to improve habitat for waterfowl on private lands. 
Consistent with its primary waterfowl habitat objectives, the 
program also endeavors to enhance habitat for shorebirds, 
wading birds, and other wetland-dependent species. The 
program pays private landowners $20/acre ($30/acre in the 
Tulare Basin) annually for a 10-year duration to implement 

Yes Yes Yes California Department of Fish 
and Wildlife Website. Site 
accessed January 20, 2015 
URL = 
https://www.dfg.ca.gov/land
s/wetland/private.html 
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habitat practices in accordance with a detailed management 
plan. In cooperation with Wildlife Conservation Board's Inland 
Wetland Conservation Program, DFW also administers the 
Permanent Wetland Easement Program that pays willing 
landowners approximately 50-70% of their property's fair 
market value to purchase the farming and development rights 
in perpetuity. Landowner retains many rights including: 
trespass rights, the right to hunt and/or operate a hunting 
club, and the ability to pursue other types of undeveloped 
recreation (fishing, hiking, etc.). Easement landowners are 
required to follow a cooperatively developed wetland 
management plan. DFW also administers the Landowner 
Incentive Program funded by USFWS to annual incentive 
payments to landowners to enhance and manage their lands to 
protect wetlands, native grasslands, and riparian habitat. 

Grizzly Island 
Wildlife Area 
Land 
Management Plan 

California 
Department of 
Fish and Wildlife 

The Grizzly Island Wildlife Area Land Management Plan was 
released in January 1989. The plans purpose was to guide 
efforts over 1988 – 1993 to guide the Department of Fish and 
Wildlife budget preparation and operation of the area.   

Yes Yes Yes California Department of Fish 
and Wildlife web site. 
Accessed March 30, 2015. 
URL = 
https://nrm.dfg.ca.gov/docu
ments/ContextDocs.aspx?cat
=Lands-
LandManagementPlanning 

Invasive Species 
Program 

California 
Department of 
Fish and Wildlife 

The Invasive Species Program participates on efforts to 
prevent the introduction of non-native invasive species in 
California, detect and respond to introductions when they 
occur, and prevent the spread of non-native invasive species 
that have become established. Program activities include 
development of the California Aquatic Invasive Species 
Management Plan, the Marine Invasive Species Monitoring 
Program, and informational and education activities for 
quagga/zebra mussels, New Zealand mudsnails, northern pike 
(in Lake Davis), and dwarf eelgrass. 

Yes Yes Yes DFW web site. Invasive 
Species Program. Sites 
accessed January 14, 2013. 

Invasive Species Program, 
homepage: URL = 
http://www.dfg.ca.gov/invasi
ves/ 

Invasive Species Program, 
Quagga and Zebra Mussels: 
URL = 
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http://www.dfg.ca.gov/ 
invasives/quaggamussel/ 

Invasive Species Program, 
New Zealand Mudsnail: URL = 
http://www.dfg.ca.gov/invasi
ves/mudsnail/ 

Invasive Species Program, 
Northern Pike in Lake Davis: 
URL = http://www.dfg.ca. 
gov/lakedavis/ 

Invasive Species Program, 
Dwarf Eelgrass in California: 
URL = 
http://www.dfg.ca.gov/invasi
ves/dwarfeelgrass/ 

California Aquatic 
Invasive Species 
Management Plan  

California 
Department of 
Fish and Wildlife 

The California Aquatic Invasive Species Management Plan 
(CAISMP) was released in January 2008. The plan’s overall 
goal is to identify the steps that need to be taken to minimize 
the harmful ecological, economic, and human health impacts of 
aquatic invasive species in California. This plan provides the 
state’s first comprehensive, coordinated effort to prevent new 
invasions, minimize impacts from established aquatic invasive 
species and establish priorities for action statewide. In 
addition, it proposes a process for annual plan evaluation and 
improvement so that aquatic invasive species can continue to 
be managed in the most efficient manner in the future. Eight 
major objectives and 163 actions were identified in the 
CAISMP. 

Yes Yes Yes DFW. California Aquatic 
Invasive Species Management 
Plan. January 2008. Site 
accessed January 14, 2013. 
URL = 
http://www.nrm.dfg.ca.gov/F
ileHandler.ashx?DocumentID
=3868 

Aquatic Invasive 
Species Draft 
California Rapid 
Response Plan 

California 
Department of 
Fish and Wildlife 

The California Aquatic Invasive Species Management 
(described above) proposes an Aquatic Invasive Species Rapid 
Response Plan for the State of California. The Rapid Response 
Plan establishes a draft general procedure for rapid response 
following detection of new aquatic invasive species 

No Yes Yes DFW. 2007. Draft Aquatic 
Invasive Species Rapid 
Response Plan. August 2007. 
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infestation. It provides a framework for developing and 
implementing a rapid response plan. It is preliminary in that it 
describes types of information, resources and decisions 
necessary to finalize the plan. In order to finalize, fund, and 
implement the draft Rapid Response Plan, DFW expects that 
cooperating agencies will assign staff to participate. DFW 
Invasive Species Program staff will provide coordination for 
the interagency activities called for in the agreement(s). 

Zebra Mussel 
Rapid Watch 
Program and 
Response Plan for 
California 

California 
Department of 
Fish and Wildlife, 
California 
Department of 
Water Resources, 
and California 
State Lands 
Commission 

As part of the Zebra Mussel Early-Detection Monitoring and 
Outreach Program and the California Zebra Mussel Watch 
Program, this rapid response plan was developed to outline 
necessary actions and resources needed to respond to 
confirmed introductions of zebra mussels into the state. The 
plan outlines available options for eradication and/or control 
of zebra mussels (and quagga mussels) and provides guidance 
for resource managers and agency personnel. The plan 
includes a list of potential zebra mussel infestation scenarios 
with possible treatment and post-treatment monitoring 
techniques. The Zebra Mussel Rapid Response Plan for 
California is a working document that requires additional 
information (which will be incorporated as it becomes 
available) regarding funding sources, permitting 
requirements, specific roles of agency personnel, legal 
information, and infestation site specific information.  

The draft plan will serve as the template for a statewide plan 
that staff from the California Department of Water Resources 
will continue to develop. 

Yes Yes Yes DFW web site. Quagga and 
Zebra Mussels. Site accessed 
January 14, 2013. URL = 
http://www.dfg.ca.gov/invasi
ves/quaggamussel/. 

Bay Delta Rapid Response 
Plan for Dreissenid Mussels. 
July 2011. 

Fish Screen and 
Passage Program 

California 
Department of 
Fish and Wildlife 

Under the Fish Screen and Fish Passage Program, DFW 
conducts inventories of all screened and unscreened 
diversions and fish passage problems via site visits, and 
gathers information on the size and number of diversions at 
each site and presence of existing fish protective facilities. 
DFW performs the following activities: 1) inventory of water 

Yes Yes Yes CALFED. June 2005. Bulletin 
250 Fish Passage 
Improvement 2005. 
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diversion and fish passage problems; 2) evaluation and 
prioritization of fish screening and fish passage problems; 3) 
implementation and coordination of fish protection activities; 
4) evaluation of existing and proposed fish protective 
installations; and 5) review of fish screening and fish passage 
literature. In addition, it maintains a database that is fairly 
comprehensive for the Central Valley streams (Sacramento 
and San Joaquin Rivers systems). 

Delta-Bay 
Enhanced 
Enforcement 
Program 

California 
Department of 
Fish and Wildlife 

The Delta-Bay Enhanced Enforcement was initiated in 1991 
through the Four Pumps Agreement between the California 
Department of Fish and Wildlife and California Department of 
Water Resources (funded by the State Water Project 
Contractors). In 1994, the U.S. Bureau of Reclamation began 
funding additional warden positions. The program provides 
increased enforcement to reduce illegal harvest of species in 
the San Francisco Bay and Delta, upstream into the 
Sacramento and San Joaquin basins. In 2008, the program had 
10 wardens that focused enforcement efforts to protect 
steelhead and salmon, as well as other anadromous species of 
concern. In the Sacramento Basin, the program targets 
enforcement during the spring-run Chinook salmon migration 
and summer holding period. 

Yes Yes Yes Reclamation. Biological 
Assessment on the Continued 
Long-term Operations of the 
CVP and SWP. August 2008. 

Ecosystem 
Restoration 
Program 
Conservation 
Strategy 

California 
Department of 
Fish and Wildlife 

The Ecosystem Restoration Program (ERP) is a multi-agency 
effort aimed at improving and increasing aquatic and 
terrestrial habitats and ecological function in the Delta and its 
tributaries. The ERP Focus Area (JPG) includes the 
Sacramento-San Joaquin Delta, Suisun Bay, the Sacramento 
River below Shasta Dam, the San Joaquin River below the 
confluence with the Merced River, and their major tributary 
watersheds directly connected to the Bay-Delta system below 
major dams and reservoirs. Principal participants overseeing 
the ERP are CDFW, the United States Fish and Wildlife Service 
(USFWS), and the NoAA’s National Marine Fisheries Service 
(NMFS), collectively known as the ERP Implementing 

Yes Yes Yes DFW. 2008. Administrative 
Staff Draft Ecosystem 
Restoration Program 
Conservation Strategy for 
Stage 2 Implementation: 
Sacramento-San Joaquin Delta 
and Suisun Marsh and Bay 
Planning Area. August 18, 
2008. 

Department of Fish and 
Wildlife. Stage 2 Conservation 



 Define Existing Conditions 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3D-15 
2015 

ICF 00139.14 

 

Project Primary Agencies Description E
xi

st
in

g
 

C
o

n
d

it
io

n
s 

N
o

 A
ct

io
n

/ 
N

o
 P

ro
je

ct
 

C
u

m
u

la
ti

v
e 

References 

Agencies. The ERP implements restoration projects through 
grants administered by the ERP Grants Program. The vast 
majority of these projects focus on fish passage issues, species 
assessment, ecological processes, environmental water 
quality, or habitat restoration. The ERP is guided by the 
following six strategic goals: 

 Recover endangered and other at-risk species and native 
biotic communities;  

 Rehabilitate ecological processes;  

 Maintain or enhance harvested species populations;  

 Protect and restore habitats;  

 Prevent the establishment of and reduce impacts from non-
native invasive species; and  

 Improve or maintain water and sediment quality. 

Strategy Memo. August 19, 
2008. Site accessed July 27, 
2009. URL = 
http://nrm.dfg.ca.gov/FileHa
ndler.ashx?DocumentID=650
2 

Department of Fish and 
Wildlife. Ecosystem 
Restoration Program website. 
Site accessed September 2, 
2013. URL = 
http://www.dfg.ca.gov/ERP/ 

Fremont Landing 
Conservation 
Bank 

California 
Department of 
Fish and Wildlife 

The project is the restoration, enhancement, and preservation 
of 100 acres of habitat for the federally and state listed 
Chinook salmon and Central Valley steelhead at Fremont 
Landing Conservation Bank site. The project would preserve 
and enhance 40 acres of existing riparian and wetland habitat, 
and restore/create 60 acres of riparian woodland and wetland 
sloughs within the floodplain of the Sacramento River. Three 
borrow pits would be connected to the Sacramento River in 
order to reduce or eliminate fish stranding. The project also 
includes preservation and restoration of shaded riverine 
aquatic habitat and placement of large woody debris along the 
Sacramento River. 

No Yes Yes Site accessed November 26, 
2012. URL = 
http://www.mitigationbanki
ng.org/pdfs/fremontlandingc
b.pdf. Construction final and 
operational in 2012. 

Fish Screen 
Project at 
Sherman and 
Twitchell Islands 

California 
Department of 
Fish and Wildlife 
and California 
Department of 
Water Resources 

The project would install fish screens on up to 10 currently 
unscreened agricultural intakes used to irrigate state-owned 
lands on Sherman and Twitchell Islands in the Delta. The 
project is intended to contribute to the protection of delta 
smelt and other sensitive aquatic species and the restoration 
of habitat in the Delta.  

No Yes Yes Office of the Governor web 
site. Press release - Gov. 
Schwarzenegger Directs 
Immediate Actions to 
Improve the Deteriorating 
Delta, California’s Water 
Supply. Site accessed June 30, 
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2009. URL= 
http://gov.ca.gov/index.php?
/print-version/press-
release/6972/ 

DWR web site. Delta 
Initiatives List. Site accessed 
November 26, 2012. URL = 
http://www.water.ca.gov/del
tainit/action.cfm 

Lower Sherman 
Island Wildlife 
Area (LSIWA) 
Land 
Management Plan 
(LMP) 

California 
Department of 
Fish and Wildlife 

The Lower Sherman Island Wildlife Area occupies roughly 
3,100 acres, primarily marsh and open water, at the 
confluence of the Sacramento and San Joaquin Rivers in the 
western Sacramento–San Joaquin River Delta (Delta). This 
extensive tract of natural vegetation and Delta waters 
provides diverse and valuable wildlife habitats and related 
recreational opportunities and is integral to the functioning 
and human use of the Delta. 

The mission of the California Department of Fish and Wildlife 
(DFW) is to manage California’s diverse fish, wildlife, and plant 
resources, and the habitats upon which they depend, for their 
ecological values and for their use and enjoyment by the 
public. The land management plan (LMP) is consistent with 
that mission. 

The purpose of the LMP is to: (1) guide management of 
habitats, species, and programs described in the LMP to 
achieve the DFW’s mission to protect and enhance wildlife 
values; (2) serve as a guide for appropriate public uses of the 
LSIWA; (3) serve as descriptive inventory of fish, wildlife, and 
native plant habitats that occur on or use the LSIWA; (4) 
provide an overview of the property’s operation and 
maintenance and of the personnel requirements associated 
with implementing management goals (this LMP also serves as 
a budget planning aid for annual regional budget preparation); 

Yes Yes Yes DFW. 2007. Lower Sherman 
Island Wildlife Area Land 
Management Plan. California 
Department of Fish and 
Wildlife, Rancho Cordova. 
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and (5) present the environmental documentation necessary 
for compliance with state and federal statutes and regulations, 
provide a description of potential and actual environmental 
impacts that may occur during plan management, and identify 
mitigation measures to avoid or lessen these impacts. 

Yolo Bypass 
Wildlife Area 
Land 
Management Plan 

California 
Department of 
Fish and Wildlife 

The Yolo Bypass Wildlife Area comprises approximately 
16,770 acres of managed wildlife habitat and agricultural land 
within the Yolo Bypass. The bypass conveys seasonal high 
flows from the Sacramento River to help control river stage 
and protect the cities of Sacramento, West Sacramento, and 
Davis and other local communities, farms, and lands from 
flooding. Substantial environmental, social and economic 
benefits are provided by the Yolo Bypass, benefiting the 
people of the State of California. 

The stated purposes of the Yolo Bypass Wildlife Area Land 
Management Plan are to: (1) guide the management of 
habitats, species, appropriate public use, and programs to 
achieve California Department of Fish and Wildlife’s mission; 
(2) direct an ecosystem approach to managing the Yolo Bypass 
Wildlife Area in coordination with the objectives of the 
CALFED ERP; (3) identify and guide appropriate, compatible 
public-use opportunities within the Yolo Bypass Wildlife Area; 
(4) direct the management of the Yolo Bypass Wildlife Area in 
a manner that promotes cooperative relationships with 
adjoining private-property owners; (5) establish a descriptive 
inventory of the sites and the wildlife and plant resources that 
occur in the Yolo Bypass Wildlife Area; (6) provide an 
overview of the Yolo Bypass Wildlife Area’s operation, 
maintenance, and personnel requirements to implement 
management goals, and serve as a planning aid for preparation 
of the annual budget for the Bay-Delta Region (Region 3); and 
(7) present the environmental documentation necessary for 
compliance with state and federal statutes and regulations, 
provide a description of potential and actual environmental 

Yes Yes Yes DFW. 2008. Yolo Bypass 
Wildlife Area Land 
Management Plan. California 
Department of Fish and 
Wildlife, Rancho Cordova. 
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impacts that may occur during plan management, and identify 
mitigation measures to avoid or lessen these impacts. 

Staten Island 
Wildlife-Friendly 
Farming 
Demonstration 

California 
Department of 
Fish and Wildlife 

Acquisition and restoration of Staten Island (9,269 acres) to 
protect critical agricultural wetlands used by waterfowl and 
Sandhill cranes. Phase II of this project to improve wildlife-
friendly agriculture to foster recovery of at-risk species and to 
investigate effects of agriculture on water quality. 
Demonstration project for wildlife friendly agriculture 
practices. Will increase habitat availability by allowing 2,500-
5,000 acres of corn to be flooded for a longer duration than is 
presently possible. Also, determine the effect of winter 
flooding strategies on target bird species, namely greater 
sandhill crane and northern pintail (Delta EMZ). 

Yes Yes Yes Staten Island Wildlife-
Friendly Farming 
Demonstration 
www.nrm.dfg.ca.gov/FileHan
dler.ashx?DocumentVersionI
D=10220 

Restoring 
Ecosystem 
Integrity in the 
Northwest Delta 

California 
Department of 
Fish and Wildlife 

This project proposes to acquire conservation easements 
within the Cache Slough complex, along the Barker, Lindsey 
and Calhoun Sloughs, north Delta tidal channels located west 
of the Yolo Bypass. Acquisition of conservation easements will 
be on 1,100 acres of existing riparian, wetland and/or 
agricultural lands. Currently in the process of acquiring an 
agricultural easement on 292 acres. Manage and restore up to 
1,300 acres of perennial grassland/vernal pool complex in 
Solano County, CA, and develop a management plan for the 
Pembco property or other acquisition within the Jepson 
Prairie Preserve Island Corridor. 

Yes Yes Yes Restoring Ecosystem Integrity 
in the Northwest Delta 
www.nrm.dfg.ca.gov/FileHan
dler.ashx?DocumentVersionI
D=10429 

Population 
Biology, Life 
History, 
Distribution, and 
Environmental 
Optima of Green 
Sturgeon 

California 
Department of 
Fish and Wildlife 

This project is conducting telemetric, physiological, 
reproductive, and genetic studies to provide state and federal 
agencies such as NMFS and the California Department of Fish 
and Wildlife (DFW) with information on the size of the 
population and its critical habitat within the Sacramento-San 
Joaquin watershed to inform the development of a recovery 
plan for the species. The distribution of spawning adults and 
juveniles will be continuously monitored using automated 
listening stations situated throughout the Sacramento River, 

Yes Yes Yes Sacramento/San Joaquin 
Watershed. Population 
Biology, Life History, 
Distribution, and 
Environmental Optima of 
Green Sturgeon. DFG-ERP-
07D-S03. 
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Delta, and San Francisco Bay Estuary. The project will also 
characterize the environment where adult green sturgeon are 
found to spawn. 

Operations as for 
Listing of Longfin 
Smelt under CESA 

California Fish 
and Wildlife 
Commission 

Despite the fact that OAL has not “finalized” its proposed 
changes in regulations in code, DFW operates in accordance 
with the longfin being listed as threatened. In fact, DFW has 
issued DWR a 2081 permit authorizing take of this threatened 
species.  

Yes Yes Yes DWR. January 2009. Ongoing 
California State Water Project 
Operations in the 
Sacramento-San Joaquin Delta 
for the Protection of Longfin 
Smelt. Initial Study and Draft 
Negative Declaration. 

Hatchery and 
Stocking Program 

California 
Department of 
Fish and Wildlife 
and U.S. Fish and 
Wildlife Service 

DFW operates a statewide system of fish hatchery facilities 
that rear and subsequently release millions of trout, salmon, 
and steelhead of various age and size classes into state waters. 
These fish are reared and released for recreational and 
commercial fishing, for conservation and restoration of fish 
species that are native to California waters, for mitigation of 
habitat losses caused by construction of dams on the state’s 
major rivers, and for mitigation of fish lost at state-operated 
pumping facilities in the Sacramento–San Joaquin River Delta. 

DFW’s Hatchery Program includes: 

 operation of 14 trout hatchery facilities owned by DFW and 
the related stocking of fish, 

 operation of eight salmon and steelhead hatchery facilities 
owned by others and the related stocking of fish, 

 operation of two salmon and steelhead hatchery facilities 
owned by DFW and the related stocking of fish, 

 providing education staff and fish for stocking under the 
Fishing in the City program, 

 issuing authorizations and providing fish eggs for the 
Classroom Aquarium Education Project (CAEP) 

 issuing permits for stocking public and private waters with 
fish reared at private aquaculture facilities, and 

Yes Yes Yes DFW web site. Site accessed 
January 14, 2013. URL = 
http://www.dfg.ca.gov/fish/h
atcheries/fishplanting/Evalua
tion.asp 
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 implementing the fish production and native trout 
conservation requirements contained in California Fish and 
Game Code Section 13007. 

The fundamental objectives of DFW’s Hatchery Program are to 
continue the rearing and stocking of fish from its existing 
hatchery facilities for the recreational use of anglers, for 
mitigation of habitat loss due to dam construction and blocked 
access to upstream spawning areas, for mitigation of fish 
losses caused by operation of the state-operated Sacramento-
San Joaquin Delta pumps, and for conservation and species 
restoration. 

Hatchery and 
Stocking Program 
Proposed 
Changes 

California 
Department of 
Fish and Wildlife 
and U.S. Fish and 
Wildlife Service 

The California Department of Fish and Wildlife (DFW) has 
been rearing and stocking fish in the inland waters of 
California since the late 1800s. DFW currently stocks trout in 
high mountain lakes, low elevation reservoirs, and various 
streams and creeks throughout California. Salmon have been 
planted mostly in rivers and direct tributaries to the Pacific 
Ocean, with the exception of inland kokanee, coho, and 
Chinook salmon populations that have been planted in 
reservoirs for recreational fishing. 

In 2006, a lawsuit was filed against DFW claiming that DFW’s 
fish stocking operation did not comply with the California 
Environmental Quality Act (CEQA). In July, 2007, DFW was 
ordered by the Sacramento Superior Court to comply with 
CEQA regarding its fish stocking operations. DFW completed a 
Draft Environmental Impact Report (EIR) to comply with the 
court order. The comment period closed in November 2009. 
The U.S. Fish and Wildlife Service served as the co-lead for the 
joint EIR/Environmental Impact Statement (EIS). 

No Yes Yes DFW and USFWS. September 
2009. Draft Hatchery and 
Stocking Program 
Environmental Impact 
Report/Environmental 
Impact Statement. 
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Watercraft 
Inspection 
Programs  

California 
Department of 
Fish and Wildlife, 
California 
Department of 
Food and 
Agriculture, 
California State 
Parks 

Several local boat and watercraft inspection programs have 
been initiated to prevent the spread of invasive species such as 
quagga mussels. Since early 2007, more than 150,000 
watercraft have been inspected at CDFA’s Border Protection 
Stations. Pests have been detected on nearly 200 occasions. 
Another 14,000 watercraft were cleaned and/or drained of all 
water that could harbor the mussels. The inspections are 
ongoing. After quagga mussels were detected in 2007 in the 
Colorado River, funding was granted to enable the California 
Department of Food and Agriculture (CDFA) to inspect 
watercraft at six border stations along the Nevada and Arizona 
borders: Truckee, Needles, Winterhaven, Blythe, Yermo and 
Vidal. When exotic mussels are detected by CDFA inspectors, 
the watercraft are cleaned and the owners issued a quarantine 
notice prohibiting the craft from entering California waters 
until a final inspection is conducted by the California 
Department of Fish and Wildlife (DFW). 

DFW conducts boat inspection training and activities around 
the state, and has initiated inspections at several water bodies. 

Yes Yes Yes California Department of 
Food and Agriculture. 
California Border Protection 
Stations website. Site 
accessed January 14, 2013. 
URL = 
www.cdfa.ca.gov/phpps/PE/
ExteriorExclusion/borders.ht
ml 

California Department of 
Food and Agriculture. Public 
Affairs. News Release #08-
055. “CDFA Border Protection 
Stations to Continue Fight 
Against”. January 14, 2013. 
Site accessed July 28, 2009. 
URL = 
http://www.cdfa.ca.gov/egov
/Press_Releases/Press_Releas
e.asp?PRnum=08-055 

Lake Tahoe Regional Planning 
Agency. Lake Tahoe Aquatic 
Invasive Species Information 
Page. Site accessed January 
14, 2013. URL = 
http://www.protecttahoe.org
/ 

Suisun Marsh 
Habitat 
Management, 
Preservation, and 
Restoration Plan 

California 
Department of 
Fish and Wildlife, 
U.S. Fish and 
Wildlife Service, 
U.S. Bureau of 

The Suisun Marsh Charter Group, a collaboration of federal, 
state, and local agencies with primary responsibility in Suisun 
Marsh, is preparing the Suisun Marsh Habitat Management, 
Preservation, and Restoration Plan. The plan balances 
implementation of the CALFED Program, the Suisun Marsh 
Preservation Agreement, and other management and 

No Yes Yes Suisun Marsh Charter Group 
Principal Agencies. 2004. 
Scoping Report for the 
Management, Preservation, 
and Restoration Plan for the 
Suisun Marsh Programmatic 
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Reclamation, and 
Suisun Marsh 
Charter Group 

restoration programs within the Suisun Marsh in a manner 
that is based upon voluntary participation by private 
landowners and that responds to the concerns of stakeholders. 
Charter agencies include Reclamation, DWR, USFWS, Suisun 
Resource Conservation District, and other agencies. 

The Charter Group is charged with developing a regional plan 
that would outline the actions needed in Suisun Marsh to 
preserve and enhance managed seasonal wetlands, restore 
tidal marsh habitat, implement a comprehensive levee 
protection/improvement program, and protect ecosystem and 
drinking water quality. The proposed plan would be 
consistent with the goals and objectives of the Bay-Delta 
Program, and would balance those goals and objectives with 
the Suisun Marsh Preservation Agreement and federal and 
state endangered species programs within the Suisun Marsh. 
The Suisun Marsh Plan also would provide for simultaneous 
protections and enhancement of: 1) existing wildlife values in 
managed wetlands, 2) endangered species, 3) tidal marshes 
and other ecosystems, and 4) water quality, including, but not 
limited to, the maintenance and improvement of levees. 

EIS/EIR. May. 

Central Valley 
Vision 

California State 
Parks 

In 2003, California State Parks began work on a long-term 
Central Valley Vision to develop a strategic plan for State 
Parks expansion in the Central Valley. The plan will provide a 
20-year road map for State Park actions to focus on increasing 
service to Valley residents and visitors. Within the Great 
Central Valley (San Joaquin Valley, Sacramento Valley and the 
Delta region), California State Parks operates and maintains 
32 state park units representing 7% of the total state park 
system acreage. Plans include: Delta Meadows River Park, 
Brannon Island SRA, Franks Track SRA, Locke Boarding House, 
and San Joaquin and Sacramento Rivers. 

In 2008, California State Parks published a Draft Central Valley 
Vision Implementation Plan that focuses on meeting the 
public’s recreation needs in the Central Valley 20 years into 

Yes Yes Yes California State Parks. 2009. 
Central Valley Vision 
Implementation Plan. 

California State Parks. 2007. 
Central Valley Vision 
Summary Report, Findings 
and Recommendations. 
January 1, 2007. 
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the future. It outlines planning options to develop new and 
improved recreation opportunities, acquire new park lands, 
and build economic and volunteer partnerships. 

California Water 
Plan Update 2013 

California 
Department of 
Water Resources 

The California Water Plan provides a framework for water 
managers, legislators, and the public to consider options and 
make decisions regarding California’s water future. The Plan, 
which is updated every five years, presents basic data and 
information on California’s water resources (including water 
supply evaluations and assessments of agricultural, urban, and 
environmental water uses) to quantify the gap between water 
supplies and uses. The Plan also identifies and evaluates 
existing and proposed statewide demand management and 
water supply augmentation programs and projects to address 
the State’s water needs. The California Water Plan Update 
2013 is to be published in December 2013. 

No No No DWR. October 2011. 
California Water Plan Update 
2013: Brochure. 

Central Valley 
Flood Protection 
Plan 

California 
Department of 
Water Resources 

Legislation passed in 2007 directs the California Department 
of Water Resources to develop three documents that will 
guide improvement of integrated flood management: 

 State Plan of Flood Control (SPFC) Descriptive Document to 
inventory and describe the flood management facilities, 
land, programs, conditions, and mode of operations and 
maintenance for the State-federal flood protection system in 
the Central Valley. 

 Flood Control System Status Report to assess the status of 
the facilities included in the SPFC Descriptive Document, 
identify deficiencies, and make recommendations. 

 Central Valley Flood Protection Plan (CVFPP) to describe a 
sustainable, integrated flood management plan that reflects 
a system-wide approach for protecting areas of the Central 
Valley currently receiving protection from flooding by 
existing facilities of the SPFC. The plan will incorporate the 
SPFC and Flood Control System Status Update. The plan 
must be prepared by January 1, 2012, and it is scheduled for 

No Yes Yes DWR web site. Central Valley 
Flood Management Planning 
Program. Site accessed on 
November 12, 2009. URL = 
http://www.water.ca.gov/pu
bs/flood/central_valley_flood
_management_planning_progr
am/central_valley_flood_man
agement_planning_program_fi
nal.pdf 

Site accessed on January 14, 
2013. URL = 
http://www.water.ca.gov/cvf
mp/docs/2012_CVFPP_FullD
ocumentLowRes_20111230.p
df 
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adoption by the Central Valley Flood Control Board by July 
1, 2012. 

The CVFPP will be a sustainable, integrated flood management 
plan describing the existing flood risk in the Central Valley and 
recommending actions to reduce the probability and 
consequences of flooding. Produced in partnership with 
federal, tribal, local, and regional partners and other 
interested parties, the CVFPP will also identify the mutual 
goals, objectives, and constraints important in the planning 
process; distinguish plan elements that address mutual flood 
risks; and, finally, recommend improvements to the state-
federal flood protection system.  

Clifton Court 
Forebay Fishing 
Facility 

California 
Department of 
Water Resources 

The Clifton Court Forebay Fishing Facility consists of installing 
a fishing pier into Clifton Court Forebay, a staging area, 
concrete pad and retaining wall, security fencing, and gates, 
ADA compliant public restroom, bicycle rack, equipment shed, 
ADA compliant boat dock and road section on West Canal, two 
ADA compliant parking spaces next to the public entrance 
gate, and lighting and signage. The IS/MND was circulated for 
public review starting June 18, 2013.  

No Yes Yes Clifton Court Forebay Fishing 
Facility Initial 
Study/Proposed Mitigated 
Negative Declaration. 2013. 
URL = 
http://baydeltaoffice.water.ca
.gov/announcement/CCF_Pub
lic_IS-MND_2013_0613.pdf 

Delta Levees 
Flood Protection 
Program 

California 
Department of 
Water Resources 

The Bay-Delta Levees Branch of DWR administers the Delta 
Levees Flood Protection Program as authorized by the 
California Water Code, Sections 12300 thru 12318 and 12980 
thru 12995. This is a grants program that works with more 
than 60 reclamation districts in the Delta and Suisun Marsh to 
maintain and improve the flood control system and provide 
protection to public and private investments in the Delta 
including water supply, habitat, and wildlife. The program, 
through its two major components (Delta Levees Maintenance 
Subventions Program and Delta Levees Special Flood Control 
Projects), works with the local agencies to maintain, plan, and 
complete levee rehabilitation projects. 

The Delta Levees Maintenance Subventions Program provides 

Yes Yes Yes DWR web site. Bay-Delta 
Levees. Accessed January 14, 
2013. URL = 
http://www.water.ca.gov/flo
odmgmt/dsmo/bdlb/ 

DWR web site. Delta Levees 
Special Flood Control 
Projects. Accessed January 14, 
2013. URL = 
http://www.water.ca.gov/flo
odmgmt/dsmo/bdlb/spp/ 

DWR web site. Delta Levee 
Maintenance Subventions. 
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financial assistance to local levee maintaining agencies for the 
maintenance and rehabilitation of non-project levees in the 
Delta. It has been in effect since passage of the Way Bill in 
1973, which has been modified periodically by legislation. The 
program is under the authority of the Central Valley Flood 
Protection Board (Board) and is managed by DWR. Water 
Code Section 12987 calls on DWR to prioritize the islands for 
receipt of grant funds through the program and recommend 
the prioritization to the Board. The Board reviews and 
approves the Department’s recommendation and enters into 
an agreement with reclamation districts to reimburse eligible 
costs. 

The Delta Levees Special Flood Control Projects provides 
financial assistance to local levee maintaining agencies for 
rehabilitation of levees in the Delta. The program was 
established by the California Legislature under SB 34, SB 1065, 
and AB 360. Since the inception of the program, more than 
$100 million have been provided to local agencies in the Delta 
for flood control and related habitat projects. The program 
presently focuses on flood control projects and related habitat 
projects for eight western Delta Islands (Bethel, Bradford, 
Holland, Hotchkiss, Jersey, Sherman, Twitchell and Webb 
Islands) and for the towns of Thornton and Walnut Grove. 

Accessed January 14, 2013. 
URL = 
http://www.water.ca.gov/flo
odmgmt/dsmo/bdlb/sp/ 

Delta Risk 
Management 
Strategy 

California 
Department of 
Water Resources 

The 2000 CALFED Record of Decision presented a Preferred 
Program Alternative that described actions, studies, and 
conditional decisions to help the Delta. The Preferred Program 
Alternative for Stage 1 implementation included the 
completion of a Delta Risk Management Strategy (DRMS) that 
would examine the sustainability of the Delta, and would 
assess major risks to Delta resources for projections ranging 
from 50 to 200 years. 

The first phase of DRMS analyzes the risks and consequences 
of levee failure in the Delta region. The analysis considers 
current and future risks of levee failures from earthquakes, 

Yes Yes Yes DWR. Delta Risk Management 
Strategy Phase 1 Executive 
Summary. Site accessed July 
23, 2009. URL = 
http://www.water.ca.gov/flo
odmgmt/dsmo/sab/drmsp/d
ocs/drms_execsum_ph1_final_
low.pdf 

DWR web site. Delta Risk 
Management Strategy. Site 
accessed July 23, 2009. URL = 
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high water conditions (storms and tides), climate change, 
subsidence, dry-weather events, and a combination of these 
factors. The analysis also estimates the consequences of levee 
failures to the local and state economy, public health and 
safety and the environment. The DRMS Phase 1 report findings 
will be used to help develop a set of strategies to manage levee 
failure risks in the Delta and to improve the management of 
state funding that supports levee maintenance and 
improvement. Various scenarios to reduce the risks and 
consequences of levee failure are considered in Phase 2 of the 
DRMS Project. 

http://www.water.ca.gov/flo
odmgmt/dsmo/sab/drmsp/ 

FloodSAFE 
California  

California 
Department of 
Water Resources 

In 2006, DWR initiated FloodSAFE California, which is a multi-
faceted program to improve public safety through integrated 
flood management. Under the FloodSAFE Program, DWR 
provides leadership and works with local, regional, state, 
tribal and federal officials to improve flood management and 
emergency response systems throughout California, primarily 
by investing funds provided by Propositions 1E and 84. 
Although DWR is leading FloodSAFE, successful 
implementation of the program depends on active 
participation from many key partners and substantial federal 
and local cost participation. 

The FloodSAFE vision is a sustainable integrated flood 
management and emergency response system throughout 
California that improves public safety, protects and enhances 
environmental and cultural resources, and supports economic 
growth by reducing the probability of destructive floods, 
promoting beneficial floodplain processes, and lowering the 
damages caused by flooding. 

The FloodSAFE Program is designed to help improve 
integrated flood management statewide with a significant 
emphasis on the Central Valley and Delta where communities 
and resources face high risk of catastrophic damage. 
Integrated Flood Management includes recognition of: the 

Yes Yes Yes DWR. 2008. Draft FloodSAFE 
Strategic Plan. May 28, 2008 

DWR. 2008. Bond 
Expenditure and Addendum, 
FY 2008/09. August 2008. 

DWR. 2007. Bond 
Expenditure and Addendum, 
FY 2007/08. February 2007. 
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interconnection of flood management actions within broader 
water resources management and land use planning, the value 
of coordinating across geographic and agency boundaries, the 
need to evaluate opportunities and potential impacts from a 
system perspective, and the importance of environmental 
stewardship and sustainability. 

FloodSAFE will guide the development of regional flood 
management plans that encourage regional cooperation in 
identifying and addressing flood hazards. The plans will 
emphasize multiple objectives, system resiliency, and 
compatibility with state goals and Integrated Regional Water 
Management Plans. 

Levee Repair-
Levee Evaluation 
Program 

California 
Department of 
Water Resources 

On February 24, 2006, Governor Arnold Schwarzenegger 
declared a State of Emergency for California’s levee system, 
commissioning up to $500 million of state funds to repair and 
evaluate state/federal project levees. Following the emergency 
declaration, the Governor directed DWR to secure the 
necessary means to fast-track repairs of critical erosion sites. 

Hundreds of levee sites have been identified for immediate 
repair throughout the Central Valley. These repairs are 
necessary to maintain the functionality of flood control 
systems that have deteriorated over time and/or do not meet 
current design standards. While many of the most urgent 
repairs have been completed or are near completion, other 
sites of lower priority are still in progress, and still more are in 
the process of being identified, planned, and prioritized. 

In general, repairs to state/federal project levees are being 
conducted under three main programs: the Critical Erosion 
Repairs Program, the Sacramento River Bank Protection 
Project, and the PL84-99 Rehabilitation Program. A fourth 
program to repair critically damaged levees on the San 
Joaquin Flood Control System is under development by DWR. 

DWR is conducting geotechnical exploration, testing, and 

Yes Yes Yes DWR web site. Levee Repair. 
Site accessed January 14, 
2013. URL = 
http://www.water.ca.gov/lev
ees/ 

DWR web site. Levee 
Evaluation Program. Site 
accessed January 14, 2013. 
URL = 
http://www.water.ca.gov/lev
ees/evaluation/ 

DWR web site. Levee 
Evaluation Program fact 
sheet. Site accessed January 
14, 2013. URL = 
http://www.water.ca.gov/lev
ees/evaluation/docs/factshee
t-levee-eval-prog.pdf 
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analysis of state and federal levees that protect the highly 
populated urban areas of greater Sacramento, 
Stockton/Lathrop, and Marysville/Yuba City. This program is 
being implemented simultaneously with the various urgent 
levee repairs. 

To expedite efforts to protect these communities, levee 
evaluations are being conducted in a fast-track manner over a 
two- to three-year period. During this time, technical 
specialists are reviewing existing levee historical data; 
mapping near-surface geology; conducting field explorations; 
performing engineering, stability and seepage analyses; and 
preparing preliminary design and construction estimates for 
repairing and upgrading the levees, where needed. 

Lower Yolo 
Restoration 
Project 

State and Federal 
Contractors 
Water Agency, 
California 
Department of 
Water Resources 
and MOA 
Partners 

The project is located in the lower Yolo Bypass and is a tidal 
and seasonal salmon habitat project restoring tidal flux to 
about 1,100 acres of existing pasture land. The project site 
includes the Yolo Ranch, also known as McCormack Ranch, 
which was purchased in 2007 by the Wetlands Water District 
(WWD). The goal of this project is to provide important new 
sources of food and shelter for a variety of native fish species 
at the appropriate scale in strategic locations in addition to 
ensuring continued or enhanced flood protection. The Lower 
Yolo wetlands restoration project is part of an adaptive 
management approach in the Delta to learn the relative 
benefits of different fish habitats, quantify the production and 
transport of food and understand how fish species take 
advantage of new habitat 

No Yes Yes State and Federal Contractors 
Water Agency web site. 
Accessed March 30, 2015. 
URL = 
http://www.sfcwa.org/2011/
06/09/lower-yolo-
restoration-project/ 

California Department of 
Water Resources web site. 
Accessed March 30, 2015. 
URL = 
http://deltaconservancy.ca.go
v/restoration-projects-delta-
and-suisun-marsh 

Meins Landing 
Restoration 

California 
Department of 
Water Resources, 
Suisun Marsh 
Preservation 
Agreement 

The 666-acre property is currently a mosaic of managed 
wetlands and upland habitats. The area long used as a 
managed wetlands for a duck club will be restored to tidal 
marsh and to provide meet wetlands restoration goals of other 
projects, including levee improvements on Van Sickle Island. 

Yes Yes Yes URL = 
http://www.water.ca.gov/del
tainit/docs/6-16-08Meins.pdf 

Site accessed March 27, 2015 
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agencies, and 
State Coastal  

Interagency 
Ecological 
Program (IEP) 

California 
Department of 
Water Resources, 
Department of 
Fish and Wildlife, 
State Water 
Resources 
Control Board, 
Fish and Wildlife 
Service, Bureau of 
Reclamation, 
Geological Survey, 
Army Corps of 
Engineers, 
National Marine 
Fisheries Service, 
and 
Environmental 
Protection Agency 

The mission of the IEP is to provide information on the factors 
that affect ecological resources in the Sacramento - San 
Joaquin Estuary as a means to support more efficient 
management of the estuary. The program consists of 10 
member agencies, three state (Department of Water 
Resources, Department of Fish and Wildlife, and State Water 
Resources Control Board), six federal (Fish and Wildlife 
Service, Bureau of Reclamation, Geological Survey, Army Corps 
of Engineers, National Marine Fisheries Service, and 
Environmental Protection Agency), and one non-government 
organization (the San Francisco Estuarine Institute). Program 
partners work together to develop a better understanding of 
the estuary’s ecology and the effects of the State Water Project 
(SWP) and federal Central Valley Project (CVP) operations on 
the physical, chemical, and biological conditions of the San 
Francisco Bay-Delta estuary. Activities include data collection 
and analysis, evaluation of the impacts of human activities on 
fish and wildlife, interpretation of information and 
development of measures to avoid or offset impacts of water 
project operation and other human activities on the estuary, 
and assistance with planning, coordination and integration of 
estuarine studies by other agencies. The IEP Science Advisory 
Group also conducts independent scientific reviews of 
modeling activities and study programs in the Delta when 
requested. 

Current efforts focus on evaluation of the decline of pelagic 
species in the upper San Francisco Estuary. These efforts 
emphasize modeling and integration of results, and respond to 
management interests by including temperature modeling, 
wastewater impacts, contaminants, salvage efficiency, 3-
dimensional particle tracking and individual based modeling 
for striped bass and longfin smelt. The ammonia work 

Yes Yes Yes DWR web site. Interagency 
Ecological Program: mission 
and goals. Site accessed 
January 15, 2013. URL = 
http://www.water.ca.gov/ 
iep/about/mission.cfm 

Department of Water 
Resources. Interagency 
Ecological Program members. 
Site accessed January 15, 
2013. URL = 
http://www.water.ca.gov/iep
/about/members.cfm 

Baxter, R., R. Breuer, L. 
Brown, M. Chotkowski, F. 
Feyrer, B. Herbold, P. Hrodey, 
K. Larsen, A. Mueller-Solger, 
T. Sommer, and K. Souza. 
2009. Addendum to the 
Interagency Ecological 
Program’s 2008 Work Plan to 
Evaluate the Decline of 
Pelagic Species in the Upper 
San Francisco Estuary. 
February 24. 
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includes source, fate, and transport modeling, field studies, 
and a review and syntheses of data and studies on the effects 
of ammonia on aquatic species. The temperature work is 
closely coordinated with the CALFED-funded Computational 
Assessments of Scenarios of Change for the Delta Ecosystem 
(CASCaDE) project, and will analyze the trends of water 
temperature stress zones and refugia in the Delta. 

Mayberry Farms 
Subsidence 
Reversal and 
Carbon 
Sequestration 
Project 

California 
Department of 
Water Resources 

The Mayberry Farms Subsidence Reversal and Carbon 
Sequestration Project would create permanently flooded 
wetlands on a 307-acre parcel on Sherman Island that is 
owned by DWR. The project would restore approximately 192 
acres of emergent wetlands and enhance approximately 115 
acres of seasonally flooded wetlands. 

The Mayberry Farms project was conceived as a 
demonstration project that would provide subsidence reversal 
benefits and develop knowledge that could be used by 
operators of private wetlands (including duck clubs) that 
manage lands for waterfowl-based recreation. By maintaining 
permanent water, the growth and subsequent decomposition 
of emergent vegetation is expected to control and reverse 
subsidence. The project is also anticipated to provide climate 
benefits by sequestering atmospheric CO2. The project is 
expected to provide year-round wetland habitat for waterfowl 
and other wildlife. 

No Yes Yes DWR web site. Delta 
Initiatives List. Site accessed 
June 30, 2009. URL = 
http://www.water.ca.gov/del
tainit/action.cfm 

DWR web site. Mayberry 
Farms. Site accessed 
November 26, 2012. URL = 
http://www.water.ca.gov/flo
odsafe/fessro/environmental
/dee/mayberry.cfm. 
Constructed in 2010. 
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North Delta Flood 
Control and 
Ecosystem 
Restoration 
Project 

California 
Department of 
Water Resources 

Consistent with objectives contained in the CALFED Record of 
Decision, the North Delta Flood Control and Ecosystem 
Restoration Project is intended to improve flood management 
and provide ecosystem benefits in the North Delta area 
through actions such as construction of setback levees and 
configuration of flood bypass areas to create quality habitat 
for species of concern. These actions are focused on 
McCormack-Williamson Tract and Staten Island. The purpose 
of the Project is to implement flood control improvements in a 
manner that benefits aquatic and terrestrial habitats, species, 
and ecological processes. Flood control improvements are 
needed to reduce damage to land uses, infrastructure, and the 
Bay-Delta ecosystem resulting from overflows caused by 
insufficient channel capacities and catastrophic levee failures 
in the Project study area. The Project area encompasses 
approximately 197 square miles. 

No Yes Yes DWR. November 2007. North 
Delta Flood Control and 
Ecosystem Restoration 
Project Draft EIR. 

DWR. October 2010. North 
Delta Flood Control and 
Ecosystem Restoration 
Project Draft EIR. 

DWR web site. Delta 
Initiatives List. Site accessed 
June 30, 2009. URL = 
http://www.water.ca.gov/del
tainit/action.cfm 

Oroville Facilities 
Relicensing 

California 
Department of 
Water Resources 

The Oroville Facilities, as part of State Water Project, are also 
operated for flood management, power generation, water 
quality improvement in the Sacramento-San Joaquin Delta, 
recreation, and fish and wildlife enhancement. The objective of 
the relicensing process was to continue operation and 
maintenance of the Oroville Facilities for electric power 
generation, along with implementation of any terms and 
conditions to be considered for inclusion in a new FERC 
hydroelectric license. The initial FERC license for the Oroville 
Facilities, issued on February 11, 1957, expired on January 31, 
2007. DWR published the Final Environmental Report in June 
2008. 

No Yes Yes DWR. 2008. Oroville Facilities 
Relicensing FERC Project No. 
2100 Final Environmental 
Impact Report. 

South Delta 
Temporary 
Barriers Project 

California 
Department of 
Water Resources 

The South Delta Temporary Barriers Project, initiated as a test 
project in 1991, was developed partially in response to a 1982 
lawsuit filed by the South Delta Water Agency.  

The South Delta Temporary Barriers Project consists of four 
rock barriers across South Delta channels. The objectives of 

Yes Yes Yes DWR web site. CALFED Bay-
Delta Office, Delta Overview. 
Site accessed January 15, 
2013. URL = 
http://baydeltaoffice.water.ca
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the project are to increase water levels, improve water 
circulation patterns and water quality in the southern Delta 
for local agricultural diversions, and improve operational 
flexibility of the State Water Project to help reduce fishery 
impacts and improve fishery conditions. Of the four rock 
barriers, the barrier at the head of Old River serves as a fish 
barrier (intended to primarily benefit migrating San Joaquin 
River Chinook salmon) and is installed and operated in April-
May and again in September-November. The remaining three 
barriers (Old River at Tracy, Grant Line Canal, Middle River) 
serve as agricultural barriers (intended to primarily benefit 
agricultural water users in the south Delta) and are installed 
and operated between April 15 and November 30 of each 
season. In 2008, a court order designed to protect delta smelt 
prohibited the installation of the spring Head of Old River 
(HOR) barrier pending fishery agency actions or further order 
of the court. The remaining three barriers serve as agricultural 
barriers and are installed between April 15 and September 30 
of each season.  

An experimental underwater, non-physical barrier was 
installed in 2009. The channel will be open to navigation. 

.gov/sdb/tbp/deltaoverview/
delta_overview.pdf 

DWR web site. CALFED Bay-
Delta Office, South Delta 
Branch, Temporary Barriers 
Project Information. Sites 
accessed January 15, 2013. 
URL = 
http://baydeltaoffice.water.ca
.gov/sdb/tbp/web_pg/tempb
ar.cfm 

DWR web site. CALFED Bay-
Delta Office, South Delta 
Branch, Temporary Barriers 
Operating Schedule (2009). 
Sites accessed November 18, 
2009. URL = 
http://baydeltaoffice.water.ca
.gov/sdb/tbp/web_pg/tempb
sch.cfm and 
http://baydeltaoffice.water.ca
.gov/sdb/tbp/web_pg/ 
tempbar/proposed2008.cfm 

Water Supply 
Contract 
Extension 
Program 

Department of 
Water Resources 

The State of California entered into long-term water supply 
contracts (Contracts) with water agencies in the 1960's. Under 
terms of the contracts, the Department of Water Resources 
provides a water service to these agencies, known as State 
Water Project Contractors, from the State Water Project (SWP) 
in exchange for payments that will recoup all costs associated 
with providing this water service over the life of the SWP. The 
majority of the capital costs associated with the development 
and maintenance of the SWP is financed using revenue bonds. 
These bonds have historically been sold with 30 year terms 
that extend to the year 2035, the year in which most of the 

Yes Yes Yes California Department of 
Water Resources web site. 
Accessed March 30, 2015. 
URL = 
http://www.water.ca.gov/sw
pao/watercontractextension/ 



 Define Existing Conditions 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3D-33 
2015 

ICF 00139.14 

 

Project Primary Agencies Description E
xi

st
in

g
 

C
o

n
d

it
io

n
s 

N
o

 A
ct

io
n

/ 
N

o
 P

ro
je

ct
 

C
u

m
u

la
ti

v
e 

References 

Contracts expire. The program mission is to extend the term 
and amend the State Water Project contracts by conducting 
negotiations between DWR and the SWP Contractors which 
will occur in a public forum to ensure continued water supply 
affordability while complying with obligations under the 
California Environmental Quality Act, and the Monterey 
Settlement Agreement. 

Stockton Deep 
Water Ship 
Channel 
Demonstration 
Dissolved Oxygen 
Project 

California 
Department of 
Water Resources 

The Stockton Deep Water Ship Channel Demonstration 
Dissolved Oxygen Project is a multiple-year study of the 
effectiveness of elevating dissolved oxygen (DO) 
concentrations in the channel. DO concentrations drop as low 
as 2 to 3 milligrams per liter (mg/L) during warmer and lower 
water flow periods in the San Joaquin River. The low DO levels 
can adversely affect aquatic life including the health and 
migration behavior of anadromous fish (e.g., salmon). The 
objective of the study is to maintain DO levels above the 
minimum recommended levels specified in the State of 
California Water Quality Control Plan (Basin Plan) for the 
Sacramento River and San Joaquin River basins. The Basin 
Plan water quality objectives for DO are 6.0 mg/l in the San 
Joaquin River (between Turner Cut and Stockton, 1 September 
through 30 November) and 5.0 mg/l the remainder of the 
year. 

The project’s full-scale aeration system includes two 200-foot-
deep u-tube aeration tubes; two vertical turbine pumps 
capable of pumping over 11,000 gallons of water each; a 
liquid-to-gas oxygen supply system; and numerous pieces of 
ancillary equipment and control systems. The system has been 
sized to deliver approximately 10,000 pounds of oxygen per 
day into the Deep Water Ship Channel. The aeration system is 
anticipated to be operated only when channel DO levels are 
below the Basin Plan DO water quality objectives 
(approximately 100 days per year). The project study includes 
an ongoing assessment of DO levels in the channel and vicinity 

Yes Yes Yes DWR web site. CALFED Bay-
Delta Office, Stockton Deep 
Water Ship Channel 
Demonstration Dissolved 
Oxygen Project. Site accessed 
November 11, 2009. URL = 
http://baydeltaoffice.water.ca
.gov/sdb/af/index_af.cfm 

San Joaquin River Dissolved 
Oxygen TMDL Technical 
Working Group web site. Site 
accessed July 28, 2009. URL = 
http://www.sjrdotmdl.org/ae
ration.html. 
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and a study of potential adverse effects of low DO on salmon. 

System 
Reoperation 
Program 

California 
Department of 
Water Resources 

The CA Department of Water Resources is conducting a 
system reoperation study (SRS) to identify potential 
reoperation strategies for the statewide flood protection and 
water supply systems. The SRS includes four phases. Phase 1, 
Plan of Study, was completed in 2011. Phase 2, Strategy 
Formulation and Refinements, was completed in 2014. Phase 
3, Preliminary Assessments of Strategies, is scheduled to be 
completed in 2015. Phase 4, Reconnaissance Level 
Assessments of Strategies, is scheduled to be completed in 
2016.   

Yes Yes Yes California Department of 
Water Resources website. Site 
accessed January 20, 2015 

URL = 
http://www.water.ca.gov/sys
tem_reop/ 

California Department of 
Water Resources. Draft Phase 
2 Report, System Reoperation 
Study, Strategy Formulation 
and Refinement, February 
2014. 

California Department of 
Water Resources. System 
Reoperation Program, Phase 
1 - Plan of Study, June, 2011. 

Zebra Mussel 
Watch Program 

California 
Department of 
Water Resources  

The Zebra Mussel Watch Program is composed of several 
elements: a risk assessment, an early detection monitoring 
program, a centralized reporting system “How to Report a 
Zebra Mussel Sighting,” a rapid response plan, and public 
outreach and education. The risk assessment involves 
identifying water bodies in California that have a high 
probability of zebra mussel establishment. High risk areas 
have suitable zebra mussel habitat (based on substrate type, 
pH, and mineral availability), appropriate water temperatures 
for spawning, adequate food supplies, and high levels of 
boating activity. Early detection monitoring is conducted at 
high risk rivers and reservoirs in the Central Valley watershed. 
Sampling consists of suspending artificial substrates in the 
water column to provide attachment sites for zebra mussels. 
The artificial substrates checked for the presence of zebra 
mussels every month. The monitoring is conducted by private 

Yes Yes Yes DWR web site. Environmental 
Services Division. Overview of 
Zebra Mussel Watch Program. 
Site accessed January 15, 
2013. URL = 
http://www.water.ca.gov/en
vironmentalservices/invasive
_program_overview.cfm 
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citizens, marina staff, DWR staff, and staff from other agencies. 
Information is managed in a centralized system created for 
reporting zebra mussel sightings. 

Cache Slough 
Area Restoration  

California 
Department of 
Water Resources 
and California 
Department of 
Fish and Wildlife 

The Cache Slough Complex is located in the northern Delta 
where Cache Slough and the southern Yolo Bypass meet. It 
currently includes Liberty Island, Little Holland Tract, 
Prospect Island, Little Egbert Tract and the surrounding 
waterways. Levee height on these tracts is restricted and 
designed to allow overtopping in large flow events to convey 
water from the upper Yolo Bypass. Since 1983 and 1998 
respectively, Little Holland Tract and Liberty Island have 
remained breached. Restoration is occurring naturally on the 
islands. 

Restoration in the Cache Slough Complex was identified as an 
Interim Delta Action by Governor Schwarzenegger in July 
2007 and is being evaluated through the Bay Delta 
Conservation Plan process. Other planning processes such as 
Delta Vision and the Delta Risk Management Strategy have 
also identified the Cache Slough Area as a potential priority 
restoration site.  

The Cache Slough Complex has potential for restoration 
success because of its relatively high tidal range, historic 
dendritic channel network, minimal subsidence, and remnant 
riparian and vernal pool habitat. Restoration efforts would 
support native species, including delta smelt, longfin smelt, 
Sacramento splittail, and Chinook salmon, by creating or 
enhancing natural habitats and improving the food web fish 
require.  

Surrounding lands that are at elevations that would function 
as floodplain or marsh if not separated by levees could also be 
included in the Cache Slough Area. This broader area includes 
roughly 45,000 acres of existing and potential open water, 
marsh, floodplain and riparian habitat.  

No Yes Yes DWR. 2007. Interim Delta 
Actions fact sheet. July 17. 

DWR. 2008. Interim Delta 
Actions fact sheet. Cache 
Slough Area Restoration. 
DWR web site. Interim Delta 
Actions. Site accessed 
November 26, 2012. URL = 
http://www.water.ca.gov/del
tainit/action.cfm 
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The goals of restoration in the Cache Slough Complex are to: 1) 
re-establish natural ecological processes and habitats to 
benefit native species, 2) contribute to scientific 
understanding of restoration ecology, and 3) maintain or 
improve flood safety. Three restoration actions are currently 
contemplated in the Cache Slough Complex, including 
restoration actions at Calhoun Cut, Little Holland Tract, and 
Prospect Island. These are briefly described in the following. 

Calhoun Cut 

Calhoun Cut is a manmade, excavated, east-west running 
channel that was originally created to improve navigation in 
the area. The channel initiates at the confluence of Lindsey and 
Barker sloughs, and runs west in a straight line until it 
intersects the terminal portion of Lindsey Slough. Calhoun Cut 
adversely influences tidal action in the historic arms of 
Lindsey Slough. Restoration of tidal action would entail 
removal of features that restrict flow through the slough, 
excavating starter channels to initiate channel evolution and 
promote tidal flow, and potentially blocking Calhoun Cut to 
restore the tidal channel system in Lindsey Slough.  

Little Holland Tract 

Little Holland Tract encompasses about 1,640 acres within the 
Cache Slough Complex. Similar to Prospect Island, Little 
Holland Tract was acquired by the federal government 
(USACE) in anticipation of transferring ownership to the U.S. 
Fish and Wildlife Service as a component of a North Delta 
National Wildlife Refuge. The tract has been subject to tidal 
influence since 1983, when levees separating Little Holland 
Tract and the Toe Drain failed. Since that time, the site has 
naturally returned to a mixture of tidally influenced emergent 
wetlands, mudflats, and riparian habitat. Restoration actions 
would complement what has occurred naturally by increasing 
wetland values at the site.  
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Delta Fish 
Agreement (Four 
Pumps Project) 

California 
Department of 
Water Resources 
and California 
Department of 
Fish and Wildlife 

The 1986 Delta Pumping Plant Fish Protection (Delta Fish) 
Agreement between the Department of Water Resources and 
the Department of Fish and Wildlife provides a mechanism for 
offsetting adverse fishery impacts caused by the diversion of 
water at the Harvey O. Banks Delta Pumping Plant, a part of 
the State Water Project located at the head of the California 
Aqueduct. Direct losses of Chinook salmon, steelhead, and 
striped bass are offset or mitigated through the funding and 
implementation of fish mitigation projects. DWR and DFW 
work closely with the Fish Advisory Committee to implement 
the agreement and projects funded under the agreement. The 
Fish Advisory Committee is made up of representatives of the 
State Water Contractors, sport and commercial fishing groups, 
and environmental groups. 

The agreement was signed by the Directors of DWR and DFW 
on December 30, 1986, and has been amended twice since that 
time.  

The Delta Fish Agreement is also commonly known as the 
Four Pumps Agreement because it was subsequently 
identified as mitigation for the enlargement of the Banks 
Pumping Plant, including four additional pumps. 

Yes Yes Yes DWR web site. Environmental 
Services, Delta Fish 
Agreement, Four Pumps. Site 
accessed January 15, 2013. 
URL = 
http://www.water.ca.gov/en
vironmentalservices/fourpu
mps.cfm 
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North Bay 
Aqueduct 
Alternative Intake 
Project 

California 
Department of 
Water Resources 
and Solano 
County Water 
Agency 

The California Department of Water Resources issued a Notice 
of Preparation on December 2, 2009 to construct and operate 
an alternative intake on the Sacramento River, generally 
upstream of the Sacramento Regional Wastewater Treatment 
Plant, and connect it to the existing North Bay Aqueduct 
system by a new segment of pipe. The proposed alternative 
intake would be operated in conjunction with the existing 
North Bay Aqueduct intake at Barker Slough. The proposed 
project would be designed to improve water quality and to 
provide reliable deliveries of State Water Project supplies to 
its contractors, the Solano County Water Agency and the Napa 
County Flood Control and Water Conservation District. 

No Yes Yes CEQAnet web site. Site 
accessed December 10, 2009. 
URL = 
http://www.ceqanet.ca.gov/P
rojectList.asp 

Dutch Slough 
Tidal Marsh 
Restoration 
Project 

California 
Department of 
Water Resources 
and California 
State Coastal 
Conservancy  

The Dutch Slough Tidal Marsh Restoration Project, located 
near Oakley in Eastern Contra Costa County, would restore 
wetland and uplands, and provide public access to the 1,166-
acre Dutch Slough property owned by the Department of 
Water Resources (DWR). The property is composed of three 
parcels separated by narrow man-made sloughs. The project 
would provide ecosystem benefits, including habitat for 
sensitive aquatic species. It also would be designed and 
implemented to maximize opportunities to assess the 
development of those habitats and measure ecosystem 
responses so that future Delta restoration projects will be 
more successful.  

Two neighboring projects proposed by other agencies that are 
related to the Dutch Slough Restoration Project collectively 
contribute to meeting project objectives. These include the 
City of Oakley’s proposed Community Park and Public Access 
Conceptual Master Plan for 55 acres adjacent to the wetland 
restoration project and four miles of levee trails on the 
perimeter of the DWR lands. The City Community Park will 
provide parking and trailheads for the public access 
components of the Dutch Slough Restoration Project. The 
Ironhouse Sanitary District is proposing the West Marsh Creek 

No Yes Yes DWR and CSCC. November 
2008. Dutch Slough Tidal 
Marsh Restoration Project 
Draft Environmental Impact 
Report. 

DWR and CSCC. March 2010. 
Dutch Slough Tidal Marsh 
Restoration Project Final 
Environmental Impact 
Report. 

DWR web site. Interim Delta 
Actions. Site accessed 
November 26, 2012. URL = 
http://www.water.ca.gov/del
tainit/action.cfm 
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Delta Restoration Project, a restoration of a portion of the 
Marsh Creek delta on an adjacent 100-acre parcel it owns west 
of Marsh Creek. The Ironhouse Project could provide fill 
material for, and be linked to, the Dutch Slough Restoration 
lands. 

Franks Tract 
Project 

California 
Department of 
Water Resources 
and U.S. Bureau of 
Reclamation 

The California Department of Water Resources (DWR) and the 
U.S. Bureau of Reclamation (Reclamation) are conducting 
studies to evaluate the feasibility of modifying the 
hydrodynamic conditions near Franks Tract to improve Delta 
water quality and enhance the aquatic ecosystem. The results 
of these studies have indicated that modifying the 
hydrodynamic conditions near Franks Tract may substantially 
reduce salinity in the Delta and protect fishery resources, 
including populations of delta smelt, a federally listed and 
state-listed species that is endemic to the Delta. As a result, 
DWR and Reclamation propose to implement the Franks Tract 
Project to improve water quality and fisheries conditions in 
the Delta. DWR and Reclamation are evaluating installing 
operable gates to control the flow of water at key locations 
(Threemile Slough and/or West False River) to reduce sea 
water intrusion, and to positively influence movement of fish 
species of concern to areas that provide favorable habitat 
conditions. The project gates would be operated seasonally 
and during certain hours of the day, depending on fisheries 
and tidal conditions. Boat passage facilities would be included 
to allow for passing of watercraft when the gates are in 
operation. The Franks Tract Project is consistent with ongoing 
planning efforts for the Delta to help balance competing uses 
and create a more sustainable system for the future. By 
protecting fish resources, this project also could improve 
operational reliability of the State Water Project and Central 
Valley Project because curtailments in water exports 
(pumping restrictions) are likely to be less frequent. 

Franks Tract was previously evaluated as part of DWR’s 

No Yes Yes DWR web site. Franks Tract 
Project. Accessed July 23, 
2009. URL = 
http://www.water.ca.gov/fra
nkstract/ 

DWR web site. Interim Delta 
Actions. Site accessed 
November 26, 2012. URL = 
http://www.water.ca.gov/del
tainit/action.cfm 
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Flooded Island Pre-Feasibility Study Report (2006). 

In-Delta Storage 
Project 

California 
Department of 
Water Resources 
and U.S. Bureau of 
Reclamation 

The In-Delta Storage Project, described in the 2004 Draft State 
Feasibility Study, would store about 217,000 acre-feet of 
water in the south Delta for a wide array of water supply, 
water quality, and ecosystem benefits. The project would 
consist of two reservoir islands (Webb Tract and Bacon 
Island), two habitat islands (Holland Tract and Bouldin Island) 
and four integrated facilities (two facilities on each of the 
storage islands). Water storage would be created on the 
islands by strengthening existing levees and building new 
embankments inside the existing levees. The integrated 
facilities would control water diversions and releases into and 
out of the reservoir islands. The facilities control structures 
would be consolidated to combine all operational components 
needed to make diversions and releases. The components of 
each facility would include a fish screen, a transition pool, 
three inlet/outlet structures, a midbay, a pumping plant and 
associated conduit, a bypass channel and engineered 
embankments.  

This project has been re-defined under the Delta Wetlands 
Project. 

No No Yes DWR. January 2006. Draft 
Supplemental Report to 2004 
Draft State Feasibility Study 
In-Delta Storage Project. 

Lower Yuba River 
Accord 

California 
Department of 
Water Resources 
and Yuba County 
Water Agency 

The Lower Yuba River Accord is a collaborative effort among 
environmental interests, fisheries agencies, and water 
agencies intended to resolve instream flow issues associated 
with operation of the Yuba Project in a way that would protect 
and enhance lower Yuba River fisheries and local water supply 
reliability. It also provides revenues for local flood control and 
water supply projects, improves statewide water supply 
reliability and provides water for protection and restoration 
purposes in the Delta. Local water supply reliability is 
achieved through implementation of a conjunctive use 
program. The Lower Yuba River Accord includes three 
separate but interrelated agreements intended to meet 

Yes Yes Yes Reclamation and YCWA. 
October 2007. Final 
Environmental Impact 
Report/ Environmental 
Impact Statement for the 
Proposed Lower Yuba River 
Accord. 
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program objectives. 

The Fisheries Agreement would modify the instream flow 
requirements contained in SWRCB Revised Decision 1644 to 
provide increased flows in most months of most water years. 
These changes would primarily serve to improve habitat 
conditions for salmonids by reducing water temperatures 
during sensitive lifestage periods. Implementation of the Yuba 
Accord requires appropriate SWRCB amendments of Yuba 
County Water Agency’s (YCWA) water-right permits and RD-
1644. 

To assure that local water supply reliability would not be 
reduced by the higher minimum instream flows, YCWA and its 
participating local water districts would implement 
agreements that would establish a comprehensive conjunctive 
use program that would integrate the surface water and 
groundwater supplies of the local irrigation districts and 
mutual water companies that YCWA serves in Yuba County. 
Integration of surface water and groundwater would allow 
YCWA to increase the efficiency of its water management. 

Under the Water Purchase Agreement, the California 
Department of Water Resources would enter into an 
agreement with YCWA to purchase water from YCWA for use 
in the Environmental Water Account (EWA) Program or an 
equivalent program as long as operational and hydrological 
conditions allow. Additional water purchased by DWR would 
be available for the SWP in drier years. The EWA Program 
would take delivery of water in every year; the SWP would 
receive additional water in the drier years.  

Upper Yuba River 
Studies Program 

California 
Department of 
Water Resources, 
CALFED, and 
National Marine 

In 2002, CALFED formed a stakeholder work group and 
initiated investigations of the feasibility of providing 
anadromous fish passage at Englebright Dam on the Yuba 
River, a dam that blocks all upstream passage of fish. A 
comprehensive study program, developed with the assistance 

No No Yes DWR. October 2003. Interim 
Report, Summary of Current 
Conditions in the Yuba River 
Watershed. 

NMFS. May 22, 2008. Yuba 
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Fisheries Service of the work group, included studies to examine the availability 
of upstream fish habitat and the effects of a potential fish 
passage project on sediment storage and transport, water 
quality, flood risk, water supply and hydropower, and socio-
economics. Initial studies focused on sediment transport and 
storage in the upper watershed and Englebright Lake, and 
habitat quality in the Middle and South Yuba rivers, 
particularly for spring-run Chinook salmon and steelhead. The 
analyses included temperature modeling and mapping of 
holding pools, instream barriers, and potential spawning and 
rearing areas. The results of the preliminary investigations 
suggested that anadromous salmonids could be supported in 
the river upstream of Englebright Dam. 

In 2008, the National Marine Fisheries Service (NMFS) began a 
watershed-based habitat suitability assessment and the 
development of conceptual plans for engineered fish passage 
design alternatives to accommodate safe and timely 
movement of anadromous fish through or around Englebright 
Dam.  

River Passage Investigation 
and Report Contract 
Statement of Work. 

CALFED Levee 
System Integrity 
Program  

California 
Department of 
Water Resources, 
California 
Department of 
Fish and Wildlife, 
U.S. Army Corps 
of Engineers 

The CALFED Record of Decision requires that the Levee 
System Integrity Program be managed to provide for long-
term protection for Delta resources through maintenance and 
improvement of the Delta levee system. Goals are to protect 
life, infrastructure, and properties; and reduce the risk to land 
use and associated economic activities, water supply, 
infrastructure, and ecosystem from catastrophic breaching of 
Delta levees. The primary focus is on the legal Delta as defined 
in Section 12220 of the California water Code. Protection and 
maintenance of a total of 1,300 miles of project and non-
project levees has taken place since the inception of the 
CALFED Program in 2000. Other major undertakings include 
restoration of native vegetation and reuse of dredge material 
to bolster levee stability.  

Major activities include levee maintenance, levee 

No No No CALFED Bay-Delta Program 
web site. Levee System 
Integrity Program. Site 
accessed July 24, 2009. URL = 
http://calwater.ca.gov/calfed
/objectives/Levee_System_Int
egrity.html 

CALFED Bay-Delta Program 
web site. Levee System 
Integrity Program Plan Year 9 
(State FY 2008-2009) May 
2008. Site accessed July 24, 
2009. URL = 
http://calwater.ca.gov/conte
nt/Documents/library/Progr
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improvement, environmental mitigation, emergency response 
functions, and other components carried out using local funds, 
with additional funds provided by the state and federal 
governments. However, uncertainty in program funding has 
required that some goals be revised and schedules be 
extended. Proposition 50 provided $70 million for Delta 
Levees. 

amPlans/2008/Levee_Progra
m_Plan_Year_9.pdf 

Element 2: 
Release Site 
Predation Study 
(Collection 
Handling, 
transport, and 
release [CHTR] 
New 
Technologies 
Proposal: Phase 1 
Baseline 
Conditions) 

California 
Department of 
Water Resources, 
California 
Department of 
Fish and Wildlife, 
U.S. Bureau of 
Reclamation 

The California Department of Water Resources, in 
collaboration with others, is developing quantitative and 
qualitative information for the purpose of assessing the 
potential magnitude of predation mortality within the 
receiving waters at the state salvaged fish release sites 
(specifically the State Water Project’s Horseshoe Bend release 
site). The Element 2 study also provides information on the 
geographic distribution and behavioral patterns of predatory 
fish at release sites in addition to comparative investigations 
of predator behavior and distribution during releases of 
salvaged fish. The field studies included in Element 2 are 
intended to provide the necessary scientific and technical 
information for assessing the importance of predation as a 
factor affecting survival of salvaged fish and, in the event that 
predation mortality is identified as a significant factor, the 
studies in Element 2 will provide a foundation of information 
useful in identifying and evaluating potential alternative new 
technologies designed to reduce or avoid predation mortality 
of released fish. Study techniques include DIDSON camera 
monitoring, hydroacoustics, acoustic telemetry, avian 
predation monitoring, and electrofishing. 

No No No DWR. Bay-Delta web site. Site 
accessed July 17, 2009. URL = 
http://baydeltaoffice.water.ca
.gov/ndelta/fishery/element2
/index.cfm 

DWR. 2005. Collection 
Handling, transport, and 
release (CHTR) New 
Technologies Proposal: Phase 
1 Baseline Conditions. 
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Los Vaqueros 
Reservoir 
Expansion 

California 
Department of 
Water Resources, 
U.S. Bureau of 
Reclamation, 
Contra Costa 
Water District 

The Los Vaqueros Reservoir Expansion Project consists of 
enlarging the existing Los Vaqueros Reservoir and 
constructing related reservoir system facilities to develop 
water supplies for environmental water management that 
supports fish protection, habitat management, and other 
environmental needs in the Delta and tributary river systems, 
and to improve water supply reliability and water quality for 
urban users in the San Francisco Bay Area 

Yes Yes Yes U.S. Bureau of Reclamation, 
Contra Costa Water District, 
Los Vaqueros Reservoir 
Expansion Project, Final 
Environmental Impact 
Statement/Environmental 
Impact Report, March, 2010. 

Altamont 
Corridor Rail 
Project 

California High 
Speed Rail 
Authority and 
Federal Railroad 
Administration 

The project would incrementally upgrade the Altamont 
Commuter Express System as part of the statewide High Speed 
Rail Initiative on a separate, dedicated passenger track and 
may ultimately be fully grade-separated, electrified, and 
compatible with the high speed train equipment. 

Yes Yes Yes CHSRA. 2009. California High-
Speed Train Program 
Summary Report, July 2009. 

CHSRA. 2009. Notice of 
Preparation (filed October 22, 
2009). 

California High-
Speed Rail System 
Fresno to Merced 
Section  

California High 
Speed Rail 
Authority and 
Federal Railroad 
Administration 

The project would construct a new rail corridor between 
Merced and Fresno, with various alignments under study 
including alignments adjacent to the existing Union Pacific 
Railroad and Burlington Northern Santa Fe (BNSF) railroad 
routes. The new corridor would be fully grade-separated and 
electrified. 

Yes Yes Yes California High-Speed Train 
Program Summary Report, 
July 2009. Available at: 
http://www.cahighspeedrail.
ca.gov/library.asp?p=8200. 

CHSRA and FRA. 2005. Final 
Program Environmental 
Impact 
Report/Environmental 
Impact Statement (EIR/EIS) 
for the Proposed California 
High-Speed Train System. 
August. 

Bay Area to Central Valley 
Program EIR/EIS, available 
at: 
http://www.cahighspeedrail.
ca.gov/library/Default.aspx?I
temID=6113. 
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Riparian Habitat 
Joint Venture 
Project 

California 
Partners In Flight 

The Riparian Habitat Joint Venture (RHJV) project was 
initiated by California Partners in Flight in 1994. To date, 18 
federal, state and private organizations have signed the 
Cooperative Agreement to protect and enhance habitats for 
native landbirds throughout California. These organizations 
include the California Department of Fish and Wildlife, 
California Department of Water Resources, California State 
Lands Commission, Ducks Unlimited, National Audubon 
Society, National Fish and Wildlife Foundation, The Nature 
Conservancy, The Trust for Public Land, The Resources 
Agency State of California, U.S. Bureau of Reclamation, U.S. 
Fish and Wildlife Service, U.S. Geological Survey, and Wildlife 
Conservation Board. The RHJV, modeled after the successful 
Joint Venture projects of the North American Waterfowl 
Management Plan, reinforces other collaborative efforts 
currently underway that protect biodiversity and enhance 
natural resources as well as the human element they support. 

The vision of the RHJV is to restore, enhance, and protect a 
network of functioning riparian habitat across California to 
support the long-term viability of landbirds and other species. 
A wide variety of other species of plants and animals will 
benefit through the protection of forests along rivers, streams 
and lakes. The RHJV mission is to provide leadership and 
guidance to promote the effective conservation and 
restoration of riparian habitats in California through the 
following goals: (1) Identify and develop technical information 
based on sound science for a strategic approach to conserving 
and restoring riparian areas in California; (2) Promote and 
support riparian conservation on the ground by providing 
guidance, technical assistance and a forum for collaboration; 
and (3) Develop and influence riparian policies through 
outreach and education. 

In 2004, Partners In Flight prepared The Riparian Bird 
Conservation Plan, a guidance document that outline a 

Yes Yes Yes RHJV (Riparian Habitat Joint 
Venture). 2004. Version 2.0. 
The riparian bird 
conservation plan: a strategy 
for reversing the decline of 
riparian associated birds in 
California. California Partners 
in Flight. 
http://www.prbo.org/calpif/
pdfs/riparian.v-2.pdf. 

Riparian Habitat Joint 
Venture web site. Site 
accessed December 10, 2009. 
URL = http://www.rhjv.org/ 
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strategy for conserving riparian birds, including birds using 
the Delta. 

Delta Vision California 
Resources Agency 

Delta Vision was created by Executive Order of Gov. Arnold 
Schwarzenegger in 2006 to find a durable vision for 
sustainable management of the Sacramento-San Joaquin Delta, 
so it could continue to support environmental and economic 
functions critical to the people of California. Although it builds 
upon work done through the CALFED Bay-Delta Program, 
Delta Vision broadened the focus of past Delta efforts to 
recommend actions that address the full array of natural 
resource, infrastructure, land use, and governance issues 
necessary to achieve a sustainable Delta. In February 2007, the 
Governor appointed the independent Delta Vision “Blue 
Ribbon” Task Force chaired by Phil Isenberg.  

The Task Force issued its first report, Our Vision for the 
California Delta, in December 2007, which identified its vision 
for the Sacramento-San Joaquin Delta. The Task Force issued 
its second report, a Strategic Plan, identified and evaluated 
alternative implementing measures and management 
practices that would be necessary to implement Delta Vision 
recommendations. These implementation recommendations 
involved considering changes in the use of land and water 
resources, services to be provided within the Delta, 
governance, funding mechanisms, and ecosystem management 
practices. The final Strategic Plan was submitted to the public 
and the Delta Vision Committee on October 31, 2008. 

Yes Yes Yes California Resources Agency 
web site. Delta Vision 
Background. Site accessed 
July 24, 2009. URL = 
http://www.calwater.ca.gov/
content/documents/newsroo
m/Delta_Vision_Fact_Sheet_0
81508.pdf 

California Resources Agency 
web site. About Delta Vision 
website. Site accessed July 24, 
2009. URL = 
http://deltavision.ca.gov/Abo
utDeltaVision.shtml 

California Resources Agency 
web site. Delta Vision 
Committee Implementation 
Report. December 2008. Site 
accessed July 24, 2009. URL = 
http://www.deltavision.ca.go
v/DV_Committee/Jan2009/0
8-1231_Delta_Vision_ 
Committee_Implementation_
Report.pdf 

Marine Invasive 
Species Program 

California State 
Lands 
Commission 

The California Marine Invasive Species Program is charged 
with preventing or minimizing the introduction of 
nonindigenous species to California Waters from commercial 
vessels. The program began in 1999 with the passage of 
California’s Ballast Water Management for Control of 
Nonindigenous Species Act, which addressed the threat of 
species introductions through ships’ ballast water during a 

Yes Yes Yes California State Lands 
Commission web site. 
Description of the Marine 
Invasive Species Program. 
Site accessed January 15, 
2013. URL = 
http://www.slc.ca.gov/Spec_
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time when federal regulations were not mandatory. In 2003, 
the Marine Invasive Species Act (MISA) was passed, 
reauthorizing and expanding the 1999 Act. Subsequent 
amendments to MISA and additional legislation have further 
expanded the scope of the program. The law charged the 
California State Lands Commission with oversight of the 
state’s program to prevent or minimize the introduction of 
nonindigenous species from commercial vessels. To advance 
this goal, the Commission uses a comprehensive approach that 
includes: ballast water and vessel fouling management 
tracking, compliance, and enforcement; sound policy 
development in consultation with a wide array of experts and 
stakeholders; applied research that advances the strategies for 
nonindigenous species prevention; and outreach and 
education to coordinate information exchange among 
scientists, legislators, and stakeholders. 

The Coastal Ecosystems Protection Act of 2006 directed the 
Commission to adopt performance standards for the discharge 
of ballast water by January 1, 2008, and prepare a report 
assessing the availability of treatment technologies to meet 
those standards. The Commission completed the rulemaking 
process and adopted the standards in October 2007; the 
technology assessment report was completed in December 
2007.  

Pub/MFD/Ballast_Water/Abo
ut_The_Program.html 

California State Lands 
Commission web site. Marine 
Invasive Species Program 
homepage. Site accessed 
January 15, 2013. URL = 
http://www.slc.ca.gov/Spec_
Pub/MFD/Ballast_Water/Ball
ast_Water_Default.html 

California State Lands 
Commission. 2009. Biennial 
Report on the California 
Marine Invasive Species 
Program. 

State Lands Commission. 
2006. Commercial Vessel 
Fouling in California: 
Analysis, Evaluation, and 
Recommendations to Reduce 
Nonindigenous Species 
Release from the Non-Ballast 
Water Vector. April. 

Central Valley 
Joint Venture 
Program 

Central Valley 
Joint Venture 

The Central Valley Joint Venture (CVJV) is a self-directed 
coalition consisting of 22 state and federal agencies and 
private conservation organizations. The partnership directs 
their efforts toward the common goal of providing for the 
habitat needs of migrating and resident birds in the Central 
Valley of California. The CVJV was established in 1988 as a 
regional partnership focused on the conservation of waterfowl 
and wetlands under the North American Waterfowl 
Management Plan. It has since broadened its focus to the 
conservation of habitats for other birds, consistent with major 

Yes Yes Yes Central Valley Joint Venture 
web site. Site accessed 
January 15, 2013. URL = 
http://www.centralvalleyjoin
tventure.org/ 

Central Valley Joint Venture, 
2006. Central Valley Joint 
Venture Implementation Plan 
– Conserving Bird Habitat. 
U.S. Fish and Wildlife Service, 
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national and international bird conservation plans and the 
North American Bird Conservation Initiative. 

The CVJV provides guidance and facilitates grant funding to 
accomplish its habitat goals and objectives. Integrated bird 
conservation objectives for wetland habitats in the Central 
Valley identified in the 2006 Implementation Plan include 
restoration of 19,170 acres of seasonal wetland, enhancement 
of 2,118 acres of seasonal wetland annually, restoration of 
1,208 acres of semi-permanent wetland, and restoration of 
1,500 acres of riparian habitat. 

Sacramento, CA. 

Cache Creek, Bear 
Creek, Sulfur 
Creek, Harley 
Gulch Mercury 
TMDL 

Central Valley 
Regional Water 
Quality Control 
Board 

Historic mining activities in the Cache Creek watershed have 
discharged and continue to discharge large volumes of 
inorganic mercury to creeks in the watershed. Much of the 
mercury discharged from the mines is now distributed in the 
creek channels and floodplain downstream from the mines. 
Natural erosion processes are expected to slowly move the 
mercury downstream out of the watershed over the next 
several hundred years. However, current and proposed 
activities in and around the creek channel can enhance 
mobilization of this mercury. To reduce mercury loads in these 
streams, which ultimately connect to the northern Delta, the 
Central Valley Regional Water Quality Control Board is 
implementing mercury TMDLs for Cache Creek and its 
tributaries, as well as Sulfur Creek. The implementation plans 
require a reduction in mercury loads through a combination of 
actions to clean up mines, sediments, and wetlands; identify 
engineering options; control erosion reduction actions, and 
perform studies and monitoring.  

Yes Yes Yes CVRWQCB. October 2005. 
Cache Creek, Bear Creek, 
Sulfur Creek, Harley Gulch 
TMDL for Mercury, Staff 
Report. 

CVRWQCB. October 2007. The 
Water Quality Control Plan 
(Basin Plan) for the California 
Regional Water Quality 
Control Board, Central Valley, 
Fourth Edition Revised 
October 2007 (with Approved 
Amendments). 

Irrigated Lands 
Regulatory 
Program 

Central Valley 
Regional Water 
Quality Control 
Board 

The Irrigated Lands Regulatory Program (ILRP) regulates 
discharges from irrigated agricultural lands. Its purpose is to 
prevent agricultural discharges from impairing the waters that 
receive the discharges. The California Water Code authorizes 
State and Regional water boards to conditionally waive waste 

Yes Yes Yes SWRCB web site. Site 
accessed July 21, 2009. URL = 
http://www.swrcb.ca.gov/wa
ter_issues/programs/agricult
ure/docs/about_agwaivers.pd
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discharge requirements if this is in the public interest. On this 
basis, the Los Angeles, Central Coast, Central Valley, and San 
Diego regional water quality control boards have issued 
conditional waivers of waste discharge requirements to 
growers that contain conditions requiring water quality 
monitoring of receiving waters. Participation in the waiver 
program is voluntary; dischargers must file a permit 
application as an individual discharger, stop discharging, or 
apply for coverage by joining an established coalition group. 
The waivers must include corrective actions when 
impairments are found.  

f 

CVRWQCB irrigated lands 
web site. Site accessed July 
21, 2009. 

http://www.waterboards.ca.g
ov/centralvalley/water_issue
s/irrigated_lands/general_pr
og_info/index.shtml 

 

Sacramento-San 
Joaquin Delta 
Estuary TMDL for 
Methylmercury 

Central Valley 
Regional Water 
Quality Control 
Board  

The Central Valley Regional Water Quality Control Board has 
identified the Delta as impaired because of elevated levels of 
methylmercury in Delta fish that pose a risk for human and 
wildlife consumers. As a result, it has initiated the 
development of a water quality attainment strategy to resolve 
the mercury impairment. The strategy has two components: 
the methylmercury total maximum daily load (TMDL) for the 
Delta and the amendment of the Water Quality Control Plan 
for the Sacramento River and San Joaquin River Basins (the 
Basin Plan) to implement the TMDL program. The draft Basin 
Plan amendment would require methylmercury load and 
waste load allocations for dischargers in the Delta and Yolo 
Bypass to be met as soon as possible, but no later than 2030. 
The regulatory mechanism to implement the Delta Mercury 
Control Program for point sources would be through NPDES 
permits. Nonpoint sources would be regulated in conformance 
with the State Water Resources Control Board’s Nonpoint 
Source Implementation and Enforcement Policy. Both point 
and nonpoint source dischargers would be required to 
conduct mercury and methylmercury control studies to 
develop and evaluate management practices to control 
mercury and methylmercury discharges. The Regional Water 
Board will use the study results and other information to 

No Yes Yes CVRWQCB February 2008. 
Sacramento-San Joaquin Delta 
Estuary TMDL for 
Methylmercury, Draft Staff 
Report. Site accessed January 
15, 2013. URL = 
http://www.waterboards.ca.g
ov/rwqcb5/water_issues/tm
dl/central_valley_projects/del
ta_hg/april_2010_hg_tmdl_he
aring/apr2010_tmdl_staffrpt_
final.pdf 

CVRWQCB. July 2009. Control 
of Methylmercury in the 
Delta, Draft Basin Plan 
Amendment Staff Report. 
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amend relevant portions of the Delta Mercury Control 
Program during the Delta Mercury Control Program Review. 

The draft Basin Plan amendment also would require 
proponents of new wetland and wetland restoration projects 
scheduled for construction after 2011 to either participate in a 
comprehensive study plan or implement a site-specific study 
plan, evaluate practices to minimize methylmercury 
discharges, and implement newly developed management 
practices as feasible. Projects would be required to include 
monitoring to demonstrate effectiveness of management 
practices. 

Activities, including changes to water management and 
storage in and upstream of the Delta, changes to salinity 
objectives, dredging and dredge materials disposal and reuse, 
and changes to flood conveyance flows, would be subject to 
the open water methylmercury allocations. Agencies would be 
required to include requirements for projects under their 
authority to conduct control studies and implement 
methylmercury reductions as necessary to comply with the 
allocations by 2030. 
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Carlsbad 
Seawater 
Desalination 
Plant 

City of Carlsbad The Carlsbad Seawater Desalination Plant is proposed for the 
site of the existing Encina Power Station. An EIR was 
completed in 2005. The Final Addendum to the EIR was 
completed in 2009. 

In December 2012 Poseidon Water finalized a 30-year water 
agreement with San Diego County Water Authority for the 
purchase of 50 million gallons per day of desalinated seawater 
and secured financing for the project. Construction of the plant 
began in late 2012 and pipeline construction began in spring 
of 2013. Pipeline installation is currently underway in 
Carlsbad and Vista and has been completed in San Marcos. 
Pipeline construction reached 75 percent complete milestone 
in September 2014. The desalination plant is scheduled to 
begin delivering water to San Diego by November 2015. 

No Yes Yes Carlsbad Desalination Project 
Website Accessed January 20, 
2015. 
http://carlsbaddesal.com/co
nstruction-updates 
http://carlsbaddesal.com/des
alination-plant1 

Seawater 
Desalination 
Project at 
Huntington Beach 

City of 
Huntington 
Beach 

The Seawater Desalination Project at Huntington Beach is 
proposed for the site of the existing Huntington Beach 
Generating Station. An EIR was first completed in 2003. 
However, significant new information was added following the 
2003 EIR. Therefore, the EIR was recirculated in 2005, and 
subsequently certified in 2005. The 2005 EIR was challenged 
in the Orange County Superior Court. The Court's final 
judgment was in favor of the City of Huntington Beach. 
Subsequently, City of Huntington Beach determined that the 
project had changed substantially and new information was 
available. Therefore, a subsequent EIR was prepared in 2010.  

No Yes Yes City of Huntington Beach. 
2010. Seawater Desalination 
Project at Huntington Beach, 
Final Subsequent 
Environmental Impact 
Report, August, 2010. 
http://www.huntingtonbeach
ca.gov/files/users/planning/
poseidon_Final_SEIR.pdf 

Website Accessed January 20, 
2015 
http://www.huntingtonbeach
ca.gov/government/departm
ents/planning/major/major-
projects-view.cfm?ID=34 

The Environmental Impact 
Report was certified by the 
city council on September 7, 
2010. 
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East Contra Costa 
County Habitat 
Conservation 
Plan/Natural 
Community 
Conservation Plan 

Contra Costa 
County and East 
Contra Costa 
County Habitat 
Conservancy 

The East Contra Costa County Habitat Conservation Plan / 
Natural Community Conservation Plan (Plan) was adopted in 
2006 and provides regional conservation and development 
guidelines to protect natural resources while improving and 
streamlining the permit process for endangered species and 
wetland regulations. The Plan was developed by a team of 
scientists and planners with input from independent panels of 
science reviewers and stakeholders. Within the 174,018-acre 
inventory area, the Plan provides permits for between 8,670 
and 11,853 acres of development and will permit impacts on 
an additional 1,126 acres from rural infrastructure projects. 
The Plan will result in the acquisition of a preserve system 
that will encompass 23,800 to 30,300 acres of land that will be 
managed for the benefit of 28 species as well as the natural 
communities that they depend upon. 

The East Contra Costa County Habitat Conservancy is a joint 
exercise of powers authority formed by Contra Costa County 
and the cities of Brentwood, Clayton, Oakley and Pittsburg to 
implement the Plan. It allows Contra Costa County, the Contra 
Costa County Flood Control and Water Conservation District, 
the East Bay Regional Park District and the cities of 
Brentwood, Clayton, Oakley, and Pittsburg (collectively, the 
Permittees) to control permitting for activities and projects 
they perform or approve in the region that have the potential 
to adversely affect state- and federally listed species. The Plan 
also provides for comprehensive species, wetlands, and 
ecosystem conservation and contributes to the recovery of 
endangered species in northern California. The Plan avoids 
project-by-project permitting that often results in 
uncoordinated and biologically ineffective mitigation. 

Yes Yes Yes Contra Costa County web site. 
East Contra Costa County 
Habitat Conservancy. Site 
accessed on January 15, 2013. 
URL = http://www.co.contra-
costa.ca.us/depart/cd/water/
HCP/index.html 

East Contra Costa County 
Habitat Conservation Plan 
Association. October 2006. 
Final East Contra Costa 
County Habitat Conservation 
Plan/ Natural Community 
Conservation Plan. 
(http://www.co.contra-
costa.ca.us/depart/cd/water/
HCP/documents.html) 

Contra Costa 
Canal Fish Screen 
Project 

Contra Costa 
Water District 

Contra Costa Water District diversion of water from the 
Sacramento-San Joaquin Delta at Rock Slough serves as a 
major component of its water supply. Between 120,000 and 
130,000 acre-feet of water per year is diverted by the canal for 

No Yes Yes Reclamation web site. Contra 
Costa Canal Fish Screen (Rock 
Slough) Fact Sheet. Site 
accessed January 15, 2013. 
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irrigation and municipal and industrial uses. The diversion at 
Rock Slough is one of the largest unscreened Delta sites. The 
project would install fish screens at the Rock Slough diversion 
to minimize the entrainment losses of sensitive fish species. It 
includes flow control and transition structures necessary to 
reduce tidal influences and maintain flow rates. This will help 
the screen perform properly and allow fish to pass by it easily. 
Improvements at the diversion site also would reduce 
potential predation on target species, fulfill legal requirements 
of the U.S. Fish and Wildlife Service’s 2008 Biological Opinion 
for the threatened Delta smelt, complete the mitigation for the 
Los Vaqueros Biological Opinion, and complete CVPIA 
requirements in Section 3406(b)(5). Construction is estimated 
to be complete in 2011. 

URL = 
http://www.usbr.gov/mp/AR
RA/docs/CONTRA%20COSTA
%20FACT%20SHEET.pdf 

Contra Costa 
Canal 
Replacement 
Project 

Contra Costa 
Water District 

Contra Costa Water District’s Canal Replacement Project will 
replace the canal with a pipeline along a portion of the 48-mile 
Contra Costa Canal near Oakley. The first phase was initiated 
in 2009. The project would encase a 1,900-foot portion of the 
Contra Costa Canal to reduce salinity and water quality 
impacts of groundwater seepage from adjacent agricultural 
areas, as well as to increase public safety and flood protection. 
Contra Costa Water District will be initiating plans for the 
remaining sections. 

No Yes Yes Contra Costa Water District – 
Oakley Pipeline Replacement 
website. Updated August 19, 
2009. Accessed January 15, 
2013. URL = 
http://www.ccwater.com/Ca
nalProject.asp 



 Define Existing Conditions 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3D-54 
2015 

ICF 00139.14 

 

Project Primary Agencies Description E
xi

st
in

g
 

C
o

n
d

it
io

n
s 

N
o

 A
ct

io
n

/ 
N

o
 P

ro
je

ct
 

C
u

m
u

la
ti

v
e 

References 

Los Vaqueros 
Reservoir 
Expansion Project 

Contra Costa 
Water District 
and U.S. Bureau of 
Reclamation 

Los Vaqueros Reservoir is a 100,000 acre-foot off-stream 
storage reservoir owned and operated by Contra Costa Water 
District (CCWD) that is used to store water pumped from the 
Delta. This storage capacity allows CCWD to improve the 
water quality delivered to its customers and to adjust the 
timing of its Delta water diversions to accommodate the life 
cycles of Delta aquatic species, thus reducing species impact 
and providing a net benefit to the Delta environment. 

The proposed expansion project would increase the reservoir 
capacity to 275,000 acre-feet and add a new 470 cfs 
connection that would allow the Los Vaqueros system to 
provide water to South Bay water agencies – Alameda County 
Flood Control and Water Conservation District, Zone 7, 
Alameda County Water District, and Santa Clara Valley Water 
District – that otherwise would receive all of their Delta 
supplies through the existing SWP and CVP export pumps. It 
also would include construction of a new diversion on Old 
River with a capacity of 170 cfs. The new and expanded 
facilities would be operated in coordination with the U.S. 
Bureau of Reclamation and California Department of Water 
Resources to shift Delta pumping for the three South Bay 
water agencies from the CVP and SWP Delta export pumps to 
the expanded Los Vaqueros reservoir system.  

No Yes Yes Reclamation et al. 2009. Draft 
Environmental Impact 
Statement/Environmental 
Impact Report for the Los 
Vaqueros Reservoir 
Expansion Project. February 
2009. 

Reclamation et al. 2010. Final 
Environmental Impact 
Statement/Environmental 
Impact Report for the Los 
Vaqueros Reservoir 
Expansion Project. March 
2010. 

Alternative Intake 
Project  

Contra Costa 
Water District, 
U.S. Bureau of 
Reclamation, and 
California 
Department of 
Water Resources 

The Alternative Intake Project was completed in 2010. The 
project located a new drinking water intake at Victoria Canal, 
about 2.5 miles east of Contra Costa Water District’s (CCWD) 
existing intake on the Old River, which allows CCWD to divert 
higher quality water when it is available. The new screened 
intake includes a 2.5-mile pipeline extension and a new 
pumping plant that ties into CCWD’s existing conveyance 
system. The new intake has the same capacity and similar 
design as the existing Old River intake (250 cubic feet of water 
per second). 

No Yes Yes Contra Costa Water District 
web site. Site accessed 
January 15, 2013. URL = 
http://www.ccwater.com/aip
.asp 

CCWD and USBR. October 
2006. Final Environmental 
Impact Report 
/Environmental Impact 
Statement for the Contra 



 Define Existing Conditions 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3D-55 
2015 

ICF 00139.14 

 

Project Primary Agencies Description E
xi

st
in

g
 

C
o

n
d

it
io

n
s 

N
o

 A
ct

io
n

/ 
N

o
 P

ro
je

ct
 

C
u

m
u

la
ti

v
e 

References 

Costa Water district 
Alternative Intake Project. 
Site accessed January 15, 
2013. URL = 
http://www.usbr.gov/mp/ne
pa/nepa_projdetails.cfm?Proj
ect_ID=1818 

Davis-Woodland 
Water Supply 
Project 

Davis, Woodland, 
and University of 
California, Davis 

The Davis-Woodland Water Supply Project would divert up to 
about 46,100 acre-feet per year of surface water from the 
Sacramento River and convey it for treatment and subsequent 
use in Davis and Woodland and on the University of California, 
Davis campus. The purposes of the project are to provide a 
reliable water supply to meet existing and future needs, 
improve water quality for drinking supply purposes, and 
improve treated wastewater effluent quality through 2040. 
Project activities would include construction and operation of 
a water intake/diversion, conveyance, and water treatment 
facilities. Surface water supplies would be acquired through 
new water rights and water rights transfers from senior water 
rights holders. 

The Project would be located in the east-central portion of 
Yolo County, between and within the cities of Woodland and 
Davis, the University of California, Davis campus, and west of 
the Sacramento River. The new water diversion facility would 
be constructed on the Sacramento River near the Interstate 5 
crossing at the location of the existing Reclamation District 
2035 diversion. The water treatment plant to treat the surface 
water diverted from the Sacramento River would have an 
ultimate capacity of up to 106 millions of gallons per day 
(MGD). 

Water diversions under the project would be made in 
compliance with Standard Water Right Permit Term 91, which 
prohibits surface water diversions when water is being 
released from CVP or SWP storage reservoirs to meet in-basin 

No Yes Yes City of Davis. April 2007. 
Executive Summary. Davis-
Woodland Water Supply 
Project Draft Environmental 
Impact Report. 

Project Web Site. Newsletter – 
April 2, 2007. Site accessed 
July 8, 2009. URL = 
http://www.daviswoodlandw
atersupply.org/daviswoodlan
dwatersupply/docs/DavisWo
odWaterProj-4-2-07.pdf 

Project Web Site. December 
2007 Community Report 
Newsletter. Site accessed July 
8, 2009. – URL = 
http://www.daviswoodlandw
atersupply.org/pdfs/Davis-
Woodland-WSP-Community-
Report-011008-
WebVersion.pdf 

Water Resources Association 
of Yolo County web site. Site 
accessed July 8, 2009. URL = 
www.yolowra.org 
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entitlements, including water quality and environmental 
standards for protection of the Sacramento-San Joaquin Delta. 
Water supply needs during periods applicable to Term 91 
would be satisfied by entering into water supply transfer 
agreements with senior water rights holders within the 
Sacramento River watershed. 

Delta Protection 
Commission Land 
Use and Resource 
Management Plan 
Update 

Delta Protection 
Commission 

The Delta Protection Commission (Commission), created with 
passage of the Delta Protection Act, was formed to adaptively 
protect, maintain, and where possible, enhance and restore 
the overall quality of the Delta environment consistent with 
the Delta Protection Act and the Land Use and Resource 
Management Plan for the Primary Zone. 

The Commission is currently updating its Land Use and 
Resource Management Plan (Management Plan), which was 
originally adopted in 1995. The Management Plan outlines the 
long-term land use requirements for the Sacramento-San 
Joaquin Delta and sets out findings, policies, and 
recommendations in the areas of environment, utilities and 
infrastructure, land use, agriculture, water, recreation and 
access, levees, and marine patrol/boater education/safety 
programs. 

The updated Management Plan will place increased emphasis 
on the requirement for local government general plans to 
provide for consistency with the provisions of the 
Management Plan. The Commission develops priorities and 
timelines for tasks to be implemented each year, and provides 
annual progress reports to the Legislature. One of the tasks 
identified by the Commission is to monitor the Delta Vision, 
Bay Delta Conservation Plan, and Delta Risk Management 
Strategy processes and provide input as deemed appropriate. 

No Yes Yes Delta Protection Commission 
web site. Land Use and 
Resource Management Plan. 
Site accessed November 26, 
2012. URL = 
http://www.delta.ca.gov/pla
n_management.htm 

Delta Protection Commission. 
2009. Draft Land Use and 
Resource Management Plan 
for the Primary Zone of the 
Delta. Compiled Draft 
Management Plan 11-12-
2009. 

Delta Plan Delta 
Stewardship 
Council 

In November 2009, the California Legislature enacted SBX7 1, 
which took effect on February 3, 2010. One portion of this 
legislation is known as the Sacramento–San Joaquin Delta 

No Yes Yes Fifth Staff Draft Delta Plan. 
August 2, 2011. 
www.deltacouncil.ca.gov. 
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Reform Act of 2009 (the Delta Reform Act). The Delta Reform 
Act requires the development of a legally enforceable, 
comprehensive, long-term management plan for the Delta, 
which is referred to as the Delta Plan. The Delta Reform Act 
also created the Delta Stewardship Council (Council), which is 
an independent State agency. One of the Council’s primary 
responsibilities is to adopt the Delta Plan.  

The Delta Reform Act requires the Council to adopt a Delta 
Plan that achieves the State’s coequal goals. The Delta Reform 
Act also specifies the following: (i) eight objectives that are 
“inherent” in the coequal goals (see Water Code section 
85020), (ii) a related statewide policy to reduce reliance on 
the Delta in meeting the State’s future water supply needs 
through improved regional water self-reliance (Water Code 
section 85021); and (iii) certain specific subjects and 
strategies that must be included in the Delta Plan (see 
generally Water Code sections 85301–85309). 

The Delta Plan must include BDCP if the BDCP is completed 
and approved by DFW as a Natural Communities Conservation 
Plan and by federal agencies as a Habitat Conservation Plan.  

2012. 

Recreation 
Proposal for the 
Sacramento-San 
Joaquin Delta and 
Suisun Marsh 

Department of 
Parks and 
Recreation 

In 2011, California State Parks developed a Recreation 
Proposal for the Delta and Suisun Marsh in response to the 
requirements in SBX7 1. The proposal recommends that 
communities on the edge of the Delta or Suisun Marsh with 
access to major transportation routes be developed as 
“gateways” to provide supplies and information to visitors 
about recreation opportunities available in an area. 
Recommendations also include collaboration with other 
agencies and other partners to expand wildlife viewing, 
angling, and hunting opportunities; and expansion of the State 
Park system in the Delta. 

Yes Yes Yes California State Parks, 
Planning Division. Recreation 
Proposal for the Sacramento-
San Joaquin Delta and Suisun 
Marsh, 2011. 
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EBMUD 
Camanche Permit 
Extension 

East Bay 
Municipal Utility 
District 

The proposed project would extend the term of the existing 
Camanche water right Permit 10478 through the year 2040. 
Extending the Camanche Permit would allow EBMUD 
additional time to apply the water provided under Permit 
10478 to municipal and industrial use within EBMUD’s 
designated service area. Additionally, EBMUD contends that 
the full entitlement of Permit 10478 through 2040 is needed 
to maintain operational flexibility to meet future projected 
water demand and address system vulnerabilities associated 
with several factors, including emergencies and potential 
effects of climate change. 

No Yes Yes CEQAnet web site. Site 
accessed October 20, 2009. 
URL = 
http://www.ceqanet.ca.gov/P
rojDocList.asp?ProjectPK=59
4217 

Lower 
Mokelumne River 
Spawning Habitat 
Improvement 
Project 

East Bay 
Municipal Utility 
District 

The Mokelumne River is tributary to the Sacramento-San 
Joaquin River Delta and supports five species of anadromous 
fish. The proposed project would initially place 4,000 to 5,000 
cubic yards of suitably sized salmonid spawning gravel 
annually for a 3-year period at two specific sites, and then 
provide annual supplementation of 600 to 1,000 cubic yards 
thereafter. Fall-run Chinook salmon and steelhead are the 
primary management focus in the river. Availability of 
spawning gravel in this section of the Mokelumne River has 
been determined to be deficient because historic gold and 
aggregate mining operations removed gravel annually and 
upstream dams have reduced gravel transport to the area. 
This area was chosen because it is known to have supported 
fall-run Chinook salmon and steelhead spawning in the past 
and because the substrate is suitable for habitat improvement.  

Yes Yes Yes CEQANet web site. Site 
accessed October 20, 2009. 
URL = 
http://www.ceqanet.ca.gov/P
rojDocList.asp?ProjectPK=59
6121 

Water Supply 
Management 
Program 2040 

East Bay 
Municipal Utility 
District 

East Bay Municipal Utility District’s current Water Supply 
Management Program (WSMP 2020), adopted in 1993, serves 
as the basis for water conservation and recycling programs 
and for development of supplemental supply initiatives such 
as the Freeport Regional Water Project. The WSMP 2040 
updates the current plan and extends the planning horizon 
another 20 years. It identifies and recommends a Preferred 

No Yes Yes EBMUD web site. Water 
Supply Management Plan 
2040. Site accessed October 
20, 2009. URL = 
http://www.ebmud.com/wat
er_&_environment/water_sup
ply/water_supply_manageme
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Portfolio of solutions to meet dry-year water needs through 
2040, including desalination, enlargement of Mokelumne 
River reservoirs. 

The primary objectives of the WSMP 2040 are to maintain and 
improve EBMUD’s water supply reliability to its customers 
and help meet the need for water in the future. WSMP 2040 
will also adapt the EBMUD’s water planning approach to 
circumstances that have changed since WSMP 2020 was 
adopted, such as competing and changing demands for water, 
the availability of Freeport water after 2009, and long-term 
climate change. 

nt_program/default.htm 

EBMUD. September 2009. 
Water Supply Management 
Program 2040. Final Draft. 

Bay Area Regional 
Desalination 
Project 

East Bay 
Municipal Utility 
District, Contra 
Costa Water 
District, Santa 
Clara Valley 
Water District, 
and San Francisco 
Public Utility 
Commission 

The Bay Area’s four largest water agencies are jointly 
exploring the development of regional desalination facilities 
that would benefit Bay Area residents and businesses served 
by these agencies. The Bay Area Regional Desalination Project 
could consist of one or more desalination facilities, with an 
ultimate total capacity of up to 71 million gallons per day. The 
project would provide an additional source of water during 
emergencies, such as earthquakes or levee failures, increase 
supply reliability, and provide water during droughts or 
maintenance of other facilities. A pilot plant was constructed 
near the southern end of Antioch Bridge. Following the pilot 
study, environmental documentation and designs will be 
completed for a full-scale plant. 

No No Yes San Francisco Public Utilities 
Commission web site. Fact 
Sheet. Site accessed June 30, 
2009. URL= 
http://sfwater.org/Files/Fact
Sheets/desal_FS_Jan2008(2).
pdf 

URS. July 2007. Bay Area 
Regional Desalination Project 
Feasibility study. 

Bay Area Regional web site. 
Site accessed January 15, 
2013. URL = 
http://www.regionaldesal.co
m/ 

Folsom Lake 
Temperature 
Control Device 

El Dorado 
Irrigation District 
(EID) and U.S. 
Bureau of 
Reclamation 

El Dorado Irrigation District, in collaboration with the U.S. 
Bureau of Reclamation, proposes to construct facilities on the 
bank of Folsom Lake to withdraw water from the warm upper 
reaches of the lake while preserving the cold water pool at the 
bottom of the lake to protect downstream aquatic species. The 
facilities will include a large diameter concrete lined vertical 
shaft and five lined horizontal adits extending from the shaft. 

No No Yes Site accessed January 15, 
2013. URL = 
http://www.usbr.gov/mp/ne
pa/nepa_projdetails.cfm?Proj
ect_ID=797 
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This structure, known as a Temperature Control Device (TCD) 
will replace the District’s five existing raw pump casings that 
currently extract water from Folsom Lake at a rate of 19.5 
MGD. The new facility will be sized to accommodate a 
maximum extraction rate of 74 MGD over an 18-hr period, 
which is equivalent to 52 MGD. 

Supplemental 
Water Rights 
Project  

El Dorado Water 
and Power 
Authority 
(EDWPA) 

The proposed project is to establish permitted water rights 
allowing diversion of water from the American River basin to 
meet planned future water demands in the EID and GDPUD 
service areas and other areas located within El Dorado County 
that are outside of these service areas. EDWPA will be filing 
with the State Water Resources Control Board, Division of 
Water Rights, petitions for partial assignment of each of State 
Filed Applications 5644 and 5645, and accompanying 
applications allowing for the total withdrawal for use of 
40,000 acre-feet per year, consistent with the diversion and 
storage locations allowed it under the El Dorado-Sacramento 
Municipal Utility District (SMUD) Cooperation Agreement. 

No Yes Yes EDWPA. October 24, 2008. 
Initial Study for the El Dorado 
Water & Power Authority 
Supplemental Water Rights 
Project. Site accessed January 
15, 2013. URL = 
http://www.ca-
water.com/EDWPA.html 

El Dorado Water & Power 
Authority. October 24, 2008. 
Notice of Preparation 
Supplemental Water Rights 
Project. 

Freeport Regional 
Water Project 

Freeport Regional 
Water Authority 
and U.S. Bureau of 
Reclamation  

Freeport Regional Water Authority, a Joint Powers Authority 
created by exercise of a joint powers agreement between the 
Sacramento County Water Agency (SCWA) and EBMUD, is 
constructing a new water intake facility/pumping plant and 
17-mile underground water pipeline within Sacramento 
County. The new water intake facility and pumping plant is 
located on the Sacramento River at the Freeport Bend, just 
upstream of Freeport and 10 miles south of Sacramento. The 
pumping plant will divert up to 185 million gallons per day of 
water from the river and pump it through new pipelines to 
EBMUD and SCWA project facilities. Components of the facility 
include an in-river intake fish screen, sheet-piled in-river 
transition structure, electrical substation, surge control 
facility, compressed air system, sediment collection and 

No Yes Yes FCWA web site. Fact Sheet. 
Site accessed June 30, 2009. 
URL = 
http://www.freeportproject.o
rg/nodes/construction/ 
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settling basin system, and utilities. Construction of the intake 
is expected to be completed in 2010; the water treatment 
plant is expected to be completed in 2012.  

El Monte Valley 
Mining, 
Reclamation, and 
Groundwater 
Recharge Project 

Helix Water 
District 

The first phase of this project will be for a surface mining 
project to remove 12 million tons of material over a 10-year 
period on a 580-acre parcel. The second phase will be for Helix 
Water District to use the quarry for groundwater recharge of 
highly purified recycled water. The third phase will be to 
reclaim the surface area of the mine. Helix Water District is 
initiating the planning and environmental documentation 
process in 2011. Padre Dam Municipal Water District may also 
participate in this project. The Helix Water District Board 
voted to suspend the El Monte Project in September 2011. 

No No No Helix Water District website. 
Site accessed January 20, 
2015 

URL= 
http://www.hwd.com/news/
evp-suspend.htm 

Public Draft 
Recovery Plan for 
Sacramento River 
Winter-run 
Chinook Salmon, 
Central Valley 
Spring-run 
Chinook Salmon 
and Central Valley 
Steelhead 

National Marine 
Fisheries Service 

 

The Draft Recovery Plan provides a roadmap that describes 
the steps, strategy, and actions that should be taken to return 
winter-run Chinook salmon, spring-run Chinook salmon, and 
steelhead to viable status in the Central Valley, California 
thereby ensuring their long-term persistence and evolutionary 
potential. The general near-term strategic approach to 
recovery includes methods to: secure all extant populations, 
monitor for O. mykiss in habitats accessible to anadromous 
fish, and minimize straying from hatcheries to natural 
spawning areas. Conduct critical research on fish passage and 
reintroductions with climate change, and develop recovery 
plan for sustainable populations that have minimal 
susceptibility to catastrophic events. Recovery plan for 
Sacramento River Winter-Run Chinook salmon, Central Valley 
Spring-Run Chinook salmon, and Central Valley Steelhead was 
released in July 2014.  

Yes Yes  U.S. Department of 
Commerce, National Oceanic 
and Atmospheric 
Administration, West Coast 
Region. Recovery Plan for 
Sacramento River winter-run 
Chinook salmon, Central 
Valley spring-run Chinook 
salmon, and Central Valley 
steelhead, July, 2014. 
http://www.westcoast.fisheri
es.noaa.gov/protected_specie
s/salmon_steelhead/recovery
_planning_and_implementatio
n/california_central_valley/ca
lifornia_central_valley_recove
ry_plan_documents.html 
Accessed January 20, 2015. 
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Eastern San 
Joaquin 
Integrated 
Conjunctive Use 
Program 

Northeastern San 
Joaquin County 
Groundwater 
Banking 
Authority 
(NSJCGBA) 

The Integrated Conjunctive Use Program is to develop 
approximately 140,000 to 160,000 acre-feet per year (AF/yr) 
of new surface water supply for the basin that will be used to 
directly and indirectly to support conjunctive use by the 
Northeastern San Joaquin County Groundwater Banking 
Authority (GBA) member agencies. This amount of water 
would support groundwater recharge at a level consistent 
with the GBA’s objectives for conjunctive use and the 
underlying groundwater basin. Within this framework, the 
program would implement the following categories of 
conjunctive use projects and actions: 

 Water conservation measures 

 Water recycling 

 Groundwater banking 

 Water transfers 

 Development of surface storage facilities 

 Groundwater recharge 

 River withdrawals 

 Construction of pipelines and other facilities 

To enable and facilitate sustainable and reliable management 
of San Joaquin County’s water resources, the GBA developed a 
series of Basin Management Objectives to support conjunctive 
use and address a variety of water resources issues, including 
groundwater overdraft, saline groundwater intrusion, 
degradation of groundwater quality, environmental quality, 
land subsidence, supply reliability, water demand, urban 
growth, recreation, agriculture, flood protection, and other 
issues. The purpose of the Basin Management Objectives is to 
ensure the long-term sustainability of water resources in the 
San Joaquin Region.  

No Yes Yes NSJCGBA. September 2009. 
Eastern San Joaquin Basin 
Integrated Conjunctive Use 
Program Programmatic 
Environmental Impact 
Report. 

NSJCGBA. February 2011. 
Eastern San Joaquin Basin 
Integrated Conjunctive Use 
Program Final Programmatic 
Environmental Impact 
Report. 

Canada-
Northwest-
California 

Pacific Gas and 
Electric 

Avista Utilities, British Columbia Transmission Corp. (BCTC), 
and Pacific Gas and Electric Company (PG&E) are analyzing 
the feasibility of constructing a high-voltage electrical 

No No Yes PG&E web site. Canada - 
Pacific Northwest - Northern 
California Transmission 
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Transmission 
Project 

transmission line intended to increase access to new 
renewable resources in British Columbia, Washington, Oregon, 
and California, and to increase the reliability of interconnected 
electrical networks. The line as initially conceived would 
stretch approximately 1,000 miles and would have the 
capacity to transport up to 3,000 megawatts (MW) of power 
both south-to-north and north-to-south. This project will 
require consultation and outreach with local communities, 
private stakeholders and government officials at all levels – 
city, county, state and federal – and approval from numerous 
government agencies over several years. 

While no route has been determined, a 40-mile wide by 1,000-
mile long study area is currently under evaluation; it stretches 
from Selkirk Substation in southeast British Columbia to the 
Tesla/Tracy Substation in northern California. A final route 
will be a much narrower corridor within this 40-mile study 
area. Over the next few years, the project partners will 
conduct due-diligence on various route options and will confer 
with public and private stakeholders in and near the proposed 
transmission line corridor. 

Project. Project Overview. Site 
accessed November 16, 2009. 
URL = 
http://www.pge.com/mybusi
ness/customerservice/nonpg
eutility/electrictransmission/
canada/overview.shtml 

American River 
Pump Station and 
Restoration 
Project 

Placer County 
Water Agency and 
U.S. Bureau of 
Reclamation 

The American River Pump Station and Restoration Project, 
completed in 2008, includes a permanent pump station to 
replace a temporary pumping facility on the American River 
that was installed in anticipation of construction of Auburn 
Dam. The project also returned the river to its natural channel. 
The constructed project includes several features associated 
with rewatering the project site, constructing the new pump 
station and screened intake, and creating public access to the 
reopened river. These features were constructed in two 
phases, and included the following: 

 Closure of the half-mile-long diversion tunnel 

 Removal of over 1 million yards of sediment left from 
Auburn Dam construction 

Yes Yes Yes Reclamation web site. Site 
accessed January 15, 2013. 
URL = 
http://www.usbr.gov/mp/cc
ao/pcwa/ 
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 Installation of over 60,000 yards of rocks and boulders 

 Construction of a whitewater course of chutes and pools 
alongside a portage path 

 Installation of a screened intake on a river chute that is 
safely passable by boat 

 Installation of a dividing ridge between the whitewater 
channel and the intake channel 

 Construction of a pumping well in the canyon wall beneath 
the pump station 

 Construction of the pump station and pipelines 

Addition of a State Parks entrance facility, parking lots, 2 miles 
of access roads, and 4,000 feet of hiking trails 

Sacramento River 
Water Reliability 
Study (SRWRS) 

Placer County 
Water Agency and 
U.S. Bureau of 
Reclamation 

The U.S. Bureau of Reclamation and Placer County Water 
Agency (PCWA), on behalf of PCWA, Sacramento Suburban 
Water District, and the cities of Roseville and Sacramento, are 
investigating the viability of a joint water supply diversion 
from the Sacramento River to meet the needs of the cost-
sharing partners. The Sacramento River Water Reliability 
Study (SRWRS) plan will be consistent with the Water Forum 
Agreement in pursuing a Sacramento River diversion to 
accomplish the following objectives envisioned in the 
agreement: (1) meeting the needs of planned future growth 
within the Placer-Sacramento region, (2) maintaining a 
reliable water supply while reducing diversions of surface 
water from the American River in future dry years to preserve 
the river ecosystem, and (3) enhancing ground water 
conjunctive management to help sustain the quality and 
availability of ground water for the future. 

To meet the water supply needs of the cost-sharing partners, 
the SRWRS is identifying a package of water supply 
infrastructure components, including new or expanded 
diversions from the Sacramento, Feather, or American rivers, 
and new or expanded water treatment and pumping facilities, 

No No Yes Reclamation web site. Site 
accessed August 20, 2009. 
URL = 
http://www.usbr.gov/mp/ne
pa/nepa_projdetails.cfm?Proj
ect_ID=907 
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storage tanks, and major transmission and distribution 
pipelines. The SRWRS includes a feasibility study and an 
EIS/EIR for identified water supply alternatives as the basis 
for seeking necessary biological opinions and permits from the 
responsible resource agencies to allow execution of necessary 
agreements and construction of the recommended water 
supply infrastructure. 

Liberty Island 
Conservation 
Bank 

Reclamation 
District 2093 

This project received permits and approvals in 2009 to create 
a conservation bank on the northern tip of Liberty Island that 
would preserve, create, restore, and enhance habitat for native 
Delta fish species, including Sacramento River winter-run 
Chinook salmon, Central Valley spring-run Chinook salmon, 
California Central Valley steelhead, delta smelt, and Central 
Valley fall- and late fall-run Chinook salmon. The project 
consists of creating tidal channels, perennial marsh, riparian 
habitat, and occasionally flooded uplands on the site. The 
project also includes the breaching of the northernmost east-
west levee, and preservation and restoration of shaded 
riverine aquatic habitat along the levee shorelines of the tidal 
sloughs. 

The island’s private levees failed in the 1997 flood and were 
not recovered, leaving all but the upper 1,000 acres and the 
adjacent levees permanently flooded. These upper acres 
encompass the proposed bank. The lower nearly 4,000 acres 
will remain, at least for the near future, predominantly open 
water and subtidal because tidal elevations are too great for 
marsh or riparian habitat. 

No Yes Yes CEQAnet web site. Site 
accessed July 30, 2009. URL = 
http://www.ceqanet.ca.gov/P
rojDocList.asp?ProjectPK=59
5278 

Delta Protection Commission 
web site. March 2007 
Preliminary Bank Proposal. 
Site accessed July 30, 2009. 
URL = 
http://www.delta.ca.gov/mee
tings/pdf/2007/092707_item
_15.pdf 

Flood 
Management 
Program 

Sacramento Area 
Flood Control 
Agency, Central 
Valley Flood 
Protection Board, 
and U.S. Army 

The Sacramento Area Flood Control Agency (SAFCA) Flood 
Management Program includes studies, designs, and 
construction of flood control improvements. In the South 
Sacramento area, SAFCA projects include the South 
Sacramento Streams Project and the Sacramento River Bank 
Protection Project. The South Sacramento Streams Project 

Yes Yes Yes SAFCA web site. South 
Sacramento Streams Project 
information. Site accessed 
January 15, 2013. URL = 
http://www.safca.org/Progra
ms_SoSacStreams.html 
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Corps of 
Engineers 

consists of levee, floodwall, and channel improvements 
starting south of the town of Freeport along the Sacramento 
River to protect the City of Sacramento from flooding 
associated with Morrison, Florin, Elder, and Unionhouse 
creeks. The Sacramento River Bank Protection Project, which 
is implemented and funded primarily through the U.S. Army 
Corps of Engineers, addresses long-term erosion protection 
along the Sacramento River and its tributaries. Bank 
protection measures typically consist of large angular rock 
placed to protect the bank, with a layer of soil/rock material to 
allow bank re-vegetation. SAFCA contributes to funding the 
local share for bank protection activities within its 
jurisdiction.  

SAFCA web site. Sacramento 
River Bank Protection 
Program information. Site 
accessed January 15, 2013. 
URL = 
http://www.safca.org/Progra
ms_SacBankProtection.html 

Sacramento 
County General 
Plan Update  

Sacramento 
County 

The existing Sacramento County General Plan, adopted in 
1993, has a time horizon of 2010. In 2002, the County initiated 
a comprehensive general plan update to guide the growth and 
development of the County through the year 2030. In June 
2007, the county issued a draft updated general plan and 
began environmental review. The plan was adopted on 
November 9, 2011. 

The general plan update covers the entire unincorporated 
portion of Sacramento County, including portions of the Delta 
within Sacramento County. The update also includes a Delta 
Protection Element that identifies goals and objectives within 
the primary zone of the Delta. 

No Yes Yes County of Sacramento. May 
2009. Sacramento County 
General Plan Update Draft 
Environmental Impact 
Report, State Clearinghouse 
Number: 2007082086. 
(http://www.dera.saccounty.
net/PublicNotices/SQLView/
ProjectDetails/tabid/71/Defa
ult.aspx?ProjectID=31418) 

County of Sacramento. 
November 9, 2011. General 
Plan Update. Site accessed 
January 15, 2013. URL = 
http://www.msa2.saccounty.
net/planning/Pages/General
PlanUpdate.aspx 

Sacramento 
International 
Airport Master 

Sacramento 
County 

The Master Plan for Sacramento International Airport was 
completed in 2004 and establishes a program for the 
improvement of existing facilities and the development of 

Yes Yes Yes Sacramento Airports web site. 
Sacramento International 
Airport Master Plan. Site 
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Plan facilities at the Airport over the next 20 years. The plan 
identifies the type and extent of facilities that are required to 
meet projections of aviation demand and the airport functions, 
including the airfield, terminal and related passenger services, 
cargo, general aviation, airport support, and access. The Final 
Environmental Impact Report was completed in 2007. The 
Terminal Modernization is expected to be completed by 2011. 

accessed December 15, 2009. 
URL = 
http://www.sacairports.org/i
nt/planning/master_plan.htm
l 

South Sacramento 
Habitat 
Conservation Plan  

Sacramento 
County and U.S. 
Fish and Wildlife 
Service 

The proposed South Sacramento Habitat Conservation Plan 
(HCP) is a regional plan to address issues related to species 
conservation, agricultural protection, and urban development 
in south Sacramento County. The proposed HCP would cover 
40 different species of plants and wildlife including 10 that are 
state or federally listed as threatened or endangered, and 
allow land owners to engage in the “incidental take” of listed 
species (i.e., to destroy or degrade habitat) in return for 
conservation commitments from local jurisdictions. The 
conservation measures outlined in the HCP would minimize 
and mitigate the impact of incidental take and provide for the 
conservation of covered species that may occur in the plan 
area.  

The geographic location of the proposed HCP includes a 
combined 341,000 acres within south Sacramento County 
(unincorporated area) and the cities of Rancho Cordova, Elk 
Grove, and Galt.  

No Yes Yes Sacramento County web site. 
Sacramento County. 
November 2, 2009. 
Preliminary Draft South 
Sacramento Habitat 
Conservation Plan. 

Site accessed January 15, 
2013. URL = 
http://www.msa2.saccounty.
net/planning/Pages/SSHCPT
ablesofContents.aspx 

 

Sacramento 
Stormwater 
Quality 
Partnership 

Sacramento 
County, 
Sacramento, 
Citrus Heights, 
Elk Grove, 
Folsom, Galt, and 
Rancho Cordova  

The Sacramento Stormwater Quality Partnership (SSQP) is a 
collaborative of public agencies that protects and improves 
water quality in local waterways for the benefit of the 
community and the environment. The partnership’s main 
charge is to oversee compliance with the Sacramento Area-
wide Municipal Stormwater Permit, which is designed to 
comply with state and federal clean water regulations (NPDES 
Stormwater Permit No. CAS082597). The goals of the 
partnership are to: educate and inform the public about urban 

Yes Yes Yes Sacramento Stormwater 
Quality Partnership website. 
Site accessed January 15, 
2013. URL = 
http://www.beriverfriendly.n
et/ 

Sacramento Stormwater 
Quality Partnership website. 
Stormwater Quality Design 
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runoff pollution; encourage public participation in community 
and clean-up events; work with industries and businesses to 
encourage pollution prevention; require construction 
activities to reduce erosion and pollution; and require 
developing projects to include pollution controls that will 
continue to operate after construction is complete. 

Program elements include monitoring, target pollutant 
reduction, special studies (such as evaluating the effectiveness 
of BMPs), and public outreach. 

Manual. Accessed January 15, 
2013. URL = 
http://www.beriverfriendly.n
et/newdevelopment/stormw
aterqualitydesignmanual/#S
WQ_DesignManual 

Sacramento County 
Stormwater Quality Program 
web site. Stormwater Quality 
Improvement Plan. 2009. Site 
accessed January 15, 2013. 
URL = 
http://www.beriverfriendly.n
et/documents/ 

SRWTP Facility 
Upgrade Project 
(EchoWater) 

Sacramento 
Regional County 
Sanitation District 

Upgrade existing secondary treatment facilities to advanced 
unit processes including improved nitrification/denitrification 
and filtration. 

The Sacramento Regional County Sanitation District is 
upgrading its existing facilities at the Sacramento Regional 
Wastewater Plant to meet new NPDES permit requirements. 
Project implementation would not result in an increase in 
permitted wastewater treatment capacity; however, would 
result in improved treated effluent water quality. The project 
will upgrade existing secondary treatment facilities to 
advanced unit processes including improved 
nitrification/denitrification and filtration. 

No Yes Yes http://www.regionalsan.com
/sites/main/files/file-
attachments/echowater_feir_
09.12.14.pdf 

San Francisco Bay 
Plan Amendment 
and Special 
Programs 

San Francisco Bay 
Conservation and 
Development 
Commission 

The San Francisco Bay Conservation and Development 
Commission (BCDC) is a 27-member commission created by 
the California Legislature in 1965 dedicated to the protection 
and enhancement of San Francisco Bay and to the 
encouragement of the Bay’s responsible use. The 
commissioners are appointees from local governments and 
state/federal agencies. The BCDC has jurisdiction over the 

No Yes Yes San Francisco Bay 
Conservation and 
Development Commission 
web site. 

Draft Staff Report and 
Preliminary Recommendation 
for Proposed Bay Plan 
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open water, marshes and mudflats of greater San Francisco 
Bay, including Suisun, San Pablo, Honker, Richardson, San 
Rafael, San Leandro and Grizzly Bays and the Carquinez Strait, 
and some inland areas. It regulates all filling and dredging in 
San Francisco Bay (which includes San Pablo and Suisun Bays, 
sloughs and certain creeks and tributaries that are part of the 
Bay system, salt ponds and certain other areas that have been 
diked-off from the Bay), protects Suisun Marsh, regulates new 
development within the first 100 feet inland from the Bay, 
pursues an active planning program to study Bay issues, and 
engages in the region-wide state and federal program to 
prepare a Long Term Management Strategy for dredging and 
dredge material disposal in San Francisco Bay. 

Among its various responsibilities, the BCDC sponsors special 
programs that address climate change planning; subtidal 
habitat research, restoration and management; and a long-
term management strategy for the placement of dredged 
material in the San Francisco Bay region. 

Amendment 1-08 Concerning 
Climate Change. Site accessed 
January 15, 2013. URL = 
http://www.bcdc.ca.gov/pro
posed_bay_plan/bp_amend_1-
08.shtml 

San Francisco Bay 
Mercury TMDL 

San Francisco Bay 
Region Water 
Quality Control 
Board 

San Francisco Bay is impaired because mercury contamination 
is adversely affecting existing beneficial uses, including sport 
fishing, preservation of rare and endangered species, and 
wildlife habitat. On February 12, 2008, the U.S. Environmental 
Protection Agency approved a Basin Plan amendment 
incorporating a TMDL for mercury in San Francisco Bay and 
an implementation plan to achieve the TMDL. The amendment 
was formerly adopted by the San Francisco Bay Water Board, 
the State Water Resources Control Board, and the state Office 
of Administrative Law. It is now officially incorporated into 
the Water Quality Control Plan for the San Francisco Bay Basin 
(Basin Plan). The San Francisco Bay mercury TMDL, which 
includes the waters of the Delta within the San Francisco Bay 
region, is intended to: 1) reduce mercury loads to achieve load 
and wasteload allocations, 2) reduce methylmercury 
production and consequent risk to humans and wildlife 

Yes Yes Yes SFBRWQCB. 2006. Basin Plan 
Amendment. 
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exposed to methylmercury, 3) conduct monitoring and 
focused studies to track progress and improve the scientific 
understanding of the system, and 4) encourage actions that 
address multiple pollutants. The implementation plan 
establishes requirements for dischargers to reduce or control 
mercury loads and identifies actions necessary to better 
understand and control methylmercury production. In 
addition, it addresses potential mercury sources and describes 
actions necessary to manage risks to Bay fish consumers. Load 
reductions are expected via implementation of the Delta 
Methylmercury TMDL (river source), plus urban runoff 
management, Guadalupe River mine remediation, municipal 
and industrial wastewater source controls and pretreatment, 
and sediment remediation. 

Alameda 
Watershed 
Habitat 
Conservation Plan 

San Francisco 
Public Utilities 
Commission, U.S. 
Fish and Wildlife 
Service, and 
National Marine 
Fisheries Service. 

San Francisco Public Utilities Commission (SFPUC) is in the 
process of developing a Habitat Conservation Plan in 
compliance with the federal Endangered Species Act for the 
purpose of conserving sensitive species that could be affected 
by operations and maintenance activities in the Alameda 
Creek watershed. The HCP proposes coverage for 17 species, 
including steelhead and Chinook salmon, over a period 30 
years. Activities covered by the HCP include those in the 
Alameda Watershed Management Plan adopted in 2000 to 
maintain and improve source water quality and supply while 
preserving and enhancing the watershed’s ecological 
resources. The SFPUC-owned Alameda Watershed consists of 
36,000 acres of rolling grasslands, native woodlands, scrub 
and freshwater marshes within the Southern Alameda Creek 
Watershed. The conservation measures are expected to 
consist of a combination of avoidance and minimization 
measures, water and land management, river and stream 
restoration, barrier modification, and threat abatement.  

No Yes Yes SFPUC web site. Site accessed 
on January 15, 2013. URL = 
http://sfwater.org/index.asp
x?page=412 
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San Joaquin 
County Multi-
Species Habitat 
Conservation and 
Open Space Plan 

San Joaquin 
Council of 
Governments 

Permitted in 2000, the key purpose of the San Joaquin County 
Multi-Species Habitat Conservation and Open Space Plan 
(Plan) is to provide a strategy for balancing the need to 
conserve open space and the need to convert open space to 
non-open space uses. These goals are intended to be met while 
protecting the region’s agricultural economy; preserving 
landowner property rights; providing for the long-term 
management of plant, fish and wildlife species, especially 
those that are currently listed, or may be listed in the future, 
under the federal Endangered Species Act (ESA) or the 
California Endangered Species Act (CESA); providing and 
maintaining multiple-use open spaces that contribute to the 
quality of life of the residents of San Joaquin County; and 
accommodating a growing population while minimizing costs 
to project proponents and society at large. 

The conservation strategy relies on minimizing, avoiding, and 
mitigating impacts on the species covered by the Plan. 
Minimization of impacts on covered species takes a species-
based approach emphasizing the implementation of measures 
to minimize incidental take by averting the actual killing or 
injury of individual covered species and minimizing impacts to 
habitat for such species on open space lands converted to non-
open space uses. Unavoidable impacts to covered species are 
addressed through a habitat-based approach that emphasizes 
compensation for habitat losses through the establishment, 
enhancement and management-in-perpetuity of preserves 
composed of a specific vegetation types or association of 
vegetation types (habitats) upon which discrete groups of 
covered species rely. The purchase of easements from 
landowners willing to sell urban development rights is the 
primary method for acquiring preserves. The Plan identifies 
zones distinguished by a discrete association of soil types, 
water regimes (e.g., Delta lands subject to tidal influence, 
irrigated lands, lands receiving only natural rainfall), 

Yes Yes Yes San Joaquin Council of 
Governments web site. San 
Joaquin County. November 
14, 2000. San Joaquin County 
Multi-Species Habitat 
Conservation and Open Space 
Plan. 

Site accessed on January 15, 
2013. URL = 
http://www.sjcog.org/progra
ms-
projects/Habitat_files/The-
Plan.htm 
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elevation, topography and vegetation types. In general, 
impacts within a particular zone are mitigated within the same 
zone.  

San Joaquin 
County General 
Plan Update  

San Joaquin 
County 

The San Joaquin County General Plan 2010 was adopted on 
July 29, 1992. The general plan provides guidance for future 
growth in a manner that preserves the county’s natural and 
rural assets. Most of the urban growth is directed to existing 
urban communities.  

In June 2008, San Joaquin County began the process to update 
the 1992 general plan. The general plan update will provide 
the blueprint for growth in the county unincorporated areas 
through 2030. 

No Yes Yes San Joaquin County General 
Plan Update web site. San 
Joaquin County. October 
2009. San Joaquin County 
General Plan Update Staff 
Recommended Alternative. 

Sites Accessed November 26, 
2012. URL = 
http://www.sjcgpu.com/over
view.html#what 

San Joaquin 
County, Stockton, 
and Tracy 
Stormwater 
Management 
Programs 

San Joaquin 
County 
(Department of 
Public Works), 
Stockton 
(Municipal 
Utilities 
Department), 
Tracy (Water 
Resources 
Department), and 
State Water 
Resources 
Control Board 

San Joaquin County has developed a Stormwater Management 
Program committed to protecting local rivers and the Delta by 
involving and educating residents in stormwater pollution 
prevention, regulating stormwater runoff from construction 
sites, investigating non-stormwater discharges, and reducing 
non-stormwater run-off from municipal operations. Storm 
drainage is conveyed via County storm drains to the Calaveras, 
Mokelumne, Old, and San Joaquin Rivers, where it ultimately 
flows into the Delta. 

In addition to the County program, several municipalities in 
San Joaquin County have developed stormwater management 
programs and obtained National Pollutant Discharge 
Elimination (NPDES) permits from the State Water Resources 
Control Board (SWRCB). Permits issued for medium (serving 
between 100,000 and 250,000 people) and large (serving 
250,000 people) municipalities are typically issued to a group 
of co-permittees encompassing an entire metropolitan area. 
These permits are reissued as the permits expire. For smaller 
municipalities, the first 5-year term of the NPDES permits 
were adopted by the SWRCB in 2003 and expired on May 1, 

Yes Yes Yes County of San Joaquin. 
September 2003. Stormwater 
Management Plan. 

City of Stockton. April 2009. 
City of Stockton Stormwater 
Management Plan. 

City of Tracy. September 
2003. Stormwater 
Management Program. 

Site Accessed January 15, 
2013. URL = 
http://library.municode.com/
HTML/16660/level2/TIT11P
UUT_CH11.34STMADICO.html
#TOPTITLE 
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2008. Under the General Permit, Section H.21, Continuation of 
Expired Permit, the General Permit continues in force and in 
effect until a new General Permit is issued or the SWRCB 
rescinds the General Permit.  

The goals of the City of Stockton’s program are to reduce the 
degradation of the beneficial uses of the San Joaquin River and 
tributary streams and the regional groundwater aquifer 
caused by urban runoff in the metropolitan area of Stockton.  

The City of Tracy’s NPDES permit requires the City to develop 
and implement a Storm Water Management Plan/Program 
with the goal of reducing the discharge of pollutants to the 
maximum extent practicable.  

Emergency 
Storage 
Project 

San Diego County 
Water Authority 

The San Diego County Water Authority Emergency Storage 
Project increases storage of water imported from the Delta or 
Colorado River to be used if the imported water supplies are 
disrupted by a drought or catastrophe. The Emergency 
Storage Project includes construction of the new Olivenhain 
Reservoir, expansion of San Vincente Reservoir and Reservoir, 
pipelines to connect Olivenhain and San Vincente reservoirs to 
the Second Aqueduct. The water facilities for the Emergency 
Storage Project are under construction from 2000 to late 
2014.  

Yes Yes Yes San Diego County Water 
Authority Project Website. 
Site accessed January 20, 
2015 URL= 
http://www.sdcwa.org/emer
gency-storage-project 

Delta Wetlands 
Project 

Semitropic Water 
Storage District 

In 1987, Delta Wetlands, a California Corporation, proposed a 
project for water storage and wildlife habitat enhancement on 
four privately owned islands in the Sacramento-San Joaquin 
Delta. The four islands considered were Bacon Island and 
Bouldin Island in San Joaquin County and Holland Tract and 
Webb Tract in Contra Costa County, encompassing 
approximately 23,000 acres. The project description contained 
in final EIR/EIS, prepared by the State Water Resources 
Control Board and U.S. Army Corps of Engineers and 
completed in 2001, involved the diversion and storage of 
winter flows on Bacon Island and Webb Tract for beneficial 

No Yes Yes CEQAnet web site. Site 
accessed September 2, 2009. 
URL = 
http://www.ceqanet.ca.gov/P
rojDocList.asp?ProjectPK=17
18 

Delta Wetlands web site. Site 
accessed January 15, 2013. 
URL = 
http://www.deltawetlands.co
m 
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uses in summer, and developing seasonal wetlands and 
riparian habitats on Bouldin Island and most of Holland Tract. 
The project would divert 312,000 acre-feet of water from 
Delta through large siphons during December 15 through May 
1. The stored water would be discharged to Delta outflows 
from May through July. From August to December, the habitat 
islands would be vegetated with wetland plants to support 
wintering waterfowl. From October through December the 
islands would be managed as waterfowl habitat, where private 
hunting would be permitted.  

In 2007, the Semitropic Water Storage District (Semitropic 
WSD) partnered with the Delta Wetlands Project in response 
to State Water Resources Control Board requirements to 
identify buyers of water provided by the project. Under the 
current proposal, the project would: 1) provide water to 
Semitropic WSD to augment its water supply, 2) bank water 
within the Semitropic Groundwater Storage Bank and 
Antelope Valley Water Bank, and 3) provide water to other 
places, including the service areas of the Golden State Water 
Company and Valley Mutual Water Company. The San 
Bernardino Valley Municipal Water District, Western 
Municipal Water District of Riverside County, and 
Metropolitan Water District of Southern California also are 
potential places of use. Semitropic WSD would operate the 
Delta Wetlands Project in conjunction with the Semitropic 
groundwater storage bank to maximize project flexibility and 
yield. Delta Wetlands Project water would be provided to 
Semitropic WSD landowners for irrigation purposes and to 
other places of use. Semitropic WSD issued a Draft EIR in 2010 
and a Final EIR in 2012. 

SWRCB. 2001. Final 
environmental impact report 
for the Delta Wetlands 
Project. January. 

USACE. 2001. Final 
environmental impact 
statement for the Delta 
Wetlands Project. July. 

Semitropic Water Storage 
District. August 2011. Final 
Delta Wetlands Project Place 
of Use Environmental Impact 
Report. 

Solano 
Multispecies 
Habitat 
Conservation Plan 

Solano County 
Water Agency 

The Solano Habitat Conservation Plan (HCP) is intended to 
support the issuance of an incidental take permit under the 
federal Endangered Species Act for a period of 30 years. This 
permit is required by the March 19, 1999 Solano Project 

No Yes Yes Solano County Water Agency 
web site. Habitat 
Conservation Plan Final 
Administrative Draft. October 
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Contract Renewal Biological Opinion between the U.S. Fish and 
Wildlife Service and U.S. Bureau of Reclamation. The scope of 
the Solano HCP was expanded beyond the requirements of the 
Biological Opinion to include additional voluntary applicants 
and additional species for incidental take coverage. Thirty-
seven (37) species are proposed to be covered under the 
Solano HCP. The minimum geographical area to be covered is 
the Solano County Water Agency’s contract service area that is 
the cities of Fairfield, Vacaville, Vallejo, Suisun City, the Solano 
Irrigation District and the Maine Prairie Water District. The 
area covered by the HCP is all of Solano County and a small 
portion of Yolo County. The Final Administrative Draft was 
submitted to the lead agencies in June 2009. 

The HCP includes a Coastal Marsh Natural Community 
Conservation Strategy designed to maintain the water and 
sediment quality standards, hydrology of this natural 
community; contribute to the restoration of tidally influenced 
coastal marsh habitat; and promote habitat connectivity. 
Primary conservation actions include preservation (primarily 
through avoidance), restoration, invasive species control, and 
improvement of water quality. 

The plan area Covers 580,000 acres, which includes 12,000 
acres of proposed development and 30,000 acres that will be 
preserved.  

2012. Site accessed January 
15, 2013. URL = 
http://www.scwa2.com/Cons
ervation_Habitat_Docs.aspx 

Bay-Delta Water 
Quality Control 
Plan Update 

State Water 
Resources 
Control Board 

The State Water Board is updating the 2006 Bay-Delta Water 
Quality Control Plan (WQCP) in four phases:  

Phase I: Modifying water quality objectives (i.e., establishing 
minimum flows) on the Lower San Joaquin River and 
Stanislaus, Tuolumne, and Merced Rivers to protect the 
beneficial use of fish and wildlife and (2) modifying the water 
quality objectives in the southern Delta to protect the 
beneficial use of agriculture; 

Phase II: Evaluating and potentially amending existing water 

Yes Yes Yes State Water Resources 
Control Board website. Site 
accessed January 24, 2015 

URL = 
http://www.swrcb.ca.gov/wa
terrights/water_issues/progr
ams/bay_delta/ 
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quality objectives that protect beneficial uses and the program 
of implementation to achieve those objectives. Water quality 
objectives that could be amended include Delta outflow 
criteria; 

Phase III: Requires changes to water rights and other 
measures to implement changes to the WQCP from Phases I 
and II;  

Phase IV: Evaluating and potentially establishing water quality 
criteria and flow objectives that protect beneficial uses on 
tributaries to the Sacramento River. The recirculated 
Supplemental Environmental Document for Phase 1 of the 
update to the Bay-Delta Water Quality Control Plan will be 
released in 2015. 

California Water 
Boards’ Strategic 
Plan Update – 
2008-2012 

State Water 
Resources 

Control Board 

The Strategic Plan Update broadly identifies the SWRCB’s 
vision and direction for the future. It identifies goals intended 
to achieve that vision, which include: implementing strategies 
to fully support the beneficial uses for all 2006-listed water 
bodies; improving and protecting groundwater quality in high-
use basins; increasing sustainable local water supplies 
available for meeting existing and future beneficial uses and 
ensuring adequate flows for fish and wildlife habitat; 
comprehensively addressing water quality protection and 
restoration in consideration of the connections between water 
quality, water quantity, and climate change, throughout 
California’s water planning processes; improving Water Board 
transparency and accountability; enhancing consistency 
across the Water Boards; and ensuring that the Water Boards 
have access to information and expertise. The plan also 
identifies environmental priorities that focus on strategies for 
achieving environmental outcomes associated with protecting 
the State’s surface waters and groundwaters, and promoting 
sustainable water supplies. 

To better address the implementation of coordinated activities 

Yes Yes Yes State Water Resources 
Control Board website. Site 
accessed January 20, 2015 

URL = 
http://www.swrcb.ca.gov/wa
ter_issues/hot_topics/strategi
c_plan/2007update.shtml 
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in the Bay-Delta, the State Water Board adopted Resolution 
2007-0079 in 2007; similar resolutions were adopted by the 
San Francisco Bay and Central Valley regional water boards. In 
those resolutions, the Water Boards committed to ensure the 
protection of beneficial uses of water, and to the equitable 
administration of water rights in the Bay-Delta and its 
tributaries. A strategic work plan, completed in July 2008, 
describes the actions the Water Boards will undertake to 
protect beneficial uses of water in the Bay-Delta and the 
timelines and resource needs for implementing those actions. 
Workplan activities are divided into the nine broad elements 
covering a range of actions that: 1) implement the Water 
Boards’ core water quality responsibilities; 2) continue 
meeting prior Water Board commitments; 3) are responsive to 
priorities identified by the Governor and the Delta Vision Blue 
Ribbon Task Force; and 4) build on existing processes, such as 
the BDCP. The Water Boards do not have the capacity or 
responsibility to conduct all the planning and implementation 
activities needed to protect and restore fisheries, aquatic 
habitats, and other beneficial uses in the Bay-Delta. 
Accordingly, the work plan identifies activities that will need 
to be coordinated with other efforts. 

Financial 
Assistance 
Programs for 
Wastewater and 
Water Facilities 
for Small 
Communities 

State Water 
Resources 
Control Board 
and Department 
of Public Health 

SWRCB Resolution No. 200800048 includes the Small 
Community Wastewater Strategy to assist small and/or 
disadvantaged communities with wastewater needs for 
training and funding. The Small Community Wastewater Grant 
Program and Clean Water State Revolving Fund Program 
provide grants, low-interest loans and bonds for construction 
of wastewater facilities. The Department of Public Health 
Drinking Water State Revolving Fund provides grants and low-
interest loans for disadvantaged and small communities. On 
February 19, 2013 the State Water Board approved a 
streamlined process. 

Yes Yes Yes State Water Resources 
Control Board website. Site 
accessed January 20, 2015 

URL= 
http://www.waterboards.ca.g
ov/water_issues/programs/g
rants_loans/small_community
_wastewater_grant/ 
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Groundwater 
Ambient 
Monitoring and 
Assessment 
Program 

State Water 
Resources 
Control Board, 
Central Valley 
Regional Water 
Quality Control 
Board, and 
Department of 
Public Health 

The SWRCB and/or Central Valley RWQCB have an ongoing 
program to establish water quality objectives to protect 
beneficial uses of surface water and groundwater. Existing 
programs have focused on hazardous substances from 
landfills, waste disposal sites, fuel storage, and industrial 
facilities. The Groundwater Ambient Monitoring and 
Assessment program has been implemented to identify 
emerging pollutants and other constituents that affect 
drinking water quality. Currently, there is only one subbasin in 
the Central Valley that is under study as priority basin 
(western San Joaquin Valley near Tracy). This program is 
being coordinated with the Department of Public Health 
California Drinking Water Source Assessment and Protection 
program that provides information to water users. 
Information from these programs is used by these agencies to 
establish cleanup programs to protect groundwater quality. 

   State Water Resources 
Control Board website. Site 
accessed January 20, 2015  
URL = 
http://www.waterboards.ca.g
ov/gama/ 

Delta Water 
Supply Project 

Stockton The Delta Water Supply Project would develop a new 
supplemental water supply for the Stockton Metropolitan Area 
by diverting water from the Delta and conveying it through a 
pipeline to a surface water treatment plant, where it would be 
treated to the highest drinking water standards and 
distributed. Initially, the project would have the capacity to 
treat and deliver up to 30 million gallons per day (mgd) or 
33,600 acre-feet of water per year, meeting approximately one 
third of Stockton’s water needs. 

No Yes Yes City of Stockton Municipal 
Utilities Department project 
web site. Site accessed 
January 15, 2013. URL = 
http://www.deltawatersuppl
yproject.com/ 
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Battle Creek 
Salmon and 
Steelhead 
Restoration 
Project 

U.S. Bureau of 
Reclamation and 
California State 
Water Resources 
Control Board 

Construction of the Battle Creek Salmon and Steelhead 
Restoration Project was initiated in 2009 reestablish 
approximately 42 miles of prime salmon and steelhead habitat 
on Battle Creek, plus an additional 6 miles on its tributaries. 
The species benefited by the project include the Central Valley 
spring-run Chinook salmon (state- and federally listed as 
threatened), the Sacramento River winter-run Chinook salmon 
(state- and federally listed as endangered), and the Central 
Valley steelhead (federally listed as threatened). 

Restoration of Battle Creek will be accomplished primarily 
through the modification of the Battle Creek Hydroelectric 
Project (Federal Energy Regulatory Commission [FERC] 
Project No. 1121) facilities and operations, including instream 
flow releases. Facility changes include the removal of five 
diversion dams and construction of fish ladders and fish 
screens at three diversion dams. The Pacific Gas and Electric 
Company (PG&E) is the owner and licensee of the 
Hydroelectric Project. Any changes to the Hydroelectric 
Project trigger the need for PG&E to seek a license amendment 
from FERC. 

The Restoration Project has been developed in collaboration 
with various resource agencies, including the U.S. Fish and 
Wildlife Service, National Marine Fisheries Service, the 
California Department of Fish and Wildlife, and the California 
Bay Delta Authority, and in conjunction with participation 
from the public, including the Greater Battle Creek Watershed 
Working Group and the Battle Creek Watershed Conservancy. 

No Yes Yes Battle Creek Watershed 
Conservancy web site. Site 
accessed on January 15, 2013. 
URL = http://www.battle-
creek.net/restoration.html 

Reclamation and SWRCB. 
2005. Battle Creek Salmon 
and Steelhead Restoration 
Project final environmental 
impact 
statement/environmental 
impact report. July 2005. URL 
= 
http://www.usbr.gov/mp/ne
pa/nepa_projdetails.cfm?Proj
ect_ID=99 

CALFED Levee 
Stability Program  

U.S. Army Corps 
of Engineers 

The California Bay-Delta Program’s (CALFED) levee stability 
program provides for long-term protection of resources in the 
Delta by maintaining and improving the integrity of the area’s 
extensive levee system. Funds will be used by USACE to 
continue levee stability projects in the Delta. The federal 
CALFED Act (PL 108-361) directed USACE to deliver a report 

Yes No No This project is no longer 
funded. 
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that identified and prioritized potential levee stability projects 
in the Delta that could be carried out with the authorized $90 
million in federal funds. An additional $106 million was 
authorized to be appropriated by Section 3015 of WRDA 2007. 
To identify critically needed projects with active non-federal 
support, USACE invited Delta stakeholders to submit project 
proposals with letters stating their willingness to participate 
as cost-sharing sponsors. In response, Delta area reclamation 
districts and flood management agencies submitted 54 project 
proposals totaling more than $1 billion in estimated costs.  

USACE evaluated proposals and prioritized potential projects 
according to how well they met USACE environmental, 
economic, and other implementation criteria. The USACE 
short-term strategy is to move quickly to construction on high 
priority levee reconstruction projects identified in that report. 
As part of this program, USACE is conducting emergency 
response planning. USACE has entered into a Memorandum of 
Agreement with DWR that allows the agencies to initiate 
geographic information system Flood Contingency Mapping 
for Delta counties and the Delta region. 

Delta Dredged 
Sediment Long-
Term 
Management 
Strategy (LTMS) 

U.S. Army Corps 
of Engineers 

The Delta Dredged Sediment Long-Term Management Strategy 
is a cooperative planning effort to coordinate, plan, and 
implement beneficial reuse of sediments in the Delta. Five 
agencies (U.S. Army Corps of Engineers, U.S. Environmental 
Protection Agency, California Department of Water Resources, 
California Bay Delta Authority, and the Central Valley Regional 
Water Quality Control Board) have begun to examine Delta 
dredging, reuse, and disposal needs. The strategy development 
process will examine and coordinate dredging needs and 
sediment management in the Delta to assist in maintaining 
and improving channel function (navigation, water 
conveyance, flood control, and recreation), levee 
rehabilitation, and ecosystem restoration. Agencies and 
stakeholders will work cooperatively to develop a sediment 

Yes Yes Yes Delta Protection Commission 
web site. Monthly USACE fact 
sheet on Delta projects. Site 
accessed January 15, 2013. 
http://www.spn.usace.army.
mil/projects/deltaltms/LTMS
Facts_Apr24.pdf 
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management plan that is based on sound science and 
protective of the ecosystem, water supply, and water quality 
functions of the Delta. As part of this effort, the sediment 
management plan will consider regulatory process 
improvements for dredging and dredged material 
management so that project evaluation is coordinated, 
efficient, timely, and protective of Delta resources.  

Lower San 
Joaquin 
Feasibility Study 

U.S. Army Corps 
of Engineers 

The Lower San Joaquin Feasibility Study is intended to 
determine if there is a federal interest in providing flood risk 
management and ecosystem restoration improvements along 
the Lower (northern) San Joaquin River. The Lower San 
Joaquin River study area includes the San Joaquin River from 
the Mariposa Bypass downstream to, and including, the city of 
Stockton. The study area also includes the channels of the San 
Joaquin River in the southernmost reaches of the Delta: 
Paradise Cut and Old River as far north as Tracy Boulevard 
and Middle River as far north as Victoria Canal. The 
floodplains of the lower San Joaquin River and its tributaries 
are also included in the study area. 

No Yes Yes U.S. Army Corps of Engineers. 
2009. URL = 
http://www.sjafca.com/lowe
r_sj_river_feasibility.php 

Sacramento River 
Bank Protection 
Project 

U.S. Army Corps 
of Engineers 

Originally authorized by Section 203 of the Flood Control Act 
of 1960, the Sacramento River Bank Protection Project is a 
long-term flood risk management project designed to enhance 
public safety and help protect property along the Sacramento 
River and its tributaries. While the original authorization 
approved the rehabilitation of 430,000 linear feet of levee, the 
1974 Water Resources Development Act added 405,000 linear 
feet to the authorization and a 2007 bill authorized another 
80,000 linear feet for a total of 915,000 linear feet of project. 
The Corps is set to release a Post Authorization Change 
Report, including an Environmental Impact Statement, to 
address the effects of the latest authorization. The U.S. Army 
Corps of Engineers, Sacramento District is responsible for 
implementation of the project in conjunction with its non-
Federal partner, the California Central Valley Flood Protection 

No Yes Yes U.S. Army Corps of Engineers 
web site. Accessed March 30, 
2015. URL = 
http://www.spk.usace.army.
mil/Missions/CivilWorks/Sac
ramentoRiverBankProtection.
aspx 

Draft Post Authorization 
Change Report, Draft 
Environmental Impact 
Statement/Environmental 
Impact Report. 2014. URL = 
http://www.spk.usace.army.
mil/Portals/12/documents/c
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Board. A Draft Post Authorization Change Report Draft 
Environmental Impact Statement/Environmental Impact 
Report was released in December 2014.   

ivil_works/SacBank/Sac_Ban
k_PACR_Public_Draft.pdf 

Suisun Bay 
Channel 
Operations and 
Maintenance 

U.S. Army Corps 
of Engineers 

The project is located 30 miles northeast of San Francisco and 
is part of the San Francisco Bay to Stockton Ship Channel. The 
project provides for annual maintenance dredging of the main 
channel, 300 feet wide and -35 feet deep at Mean Lower Low 
Water, from the Carquinez Strait at Martinez to Pittsburg 
(called Suisun Bay Channel), and maintenance dredging of 
New York Slough Channel farther upstream to Antioch (a 
distance of 17 miles). The project also provides annual 
maintenance dredging for a channel 250 feet wide and -20 feet 
deep south of Seal Islands, from the main channel at Point 
Edith to the main channel again at Port Chicago at mile 6.  

Yes Yes Yes USACE web site. Suisun Bay 
Channel Operations and 
Maintenance. Site accessed 
January 15, 2013. URL = 
http://www.spn.usace.army.
mil/projects/suisunbayo&m.
html 

 

Suisun Channel 
(Slough) 
Operation and 
Maintenance 

U.S. Army Corps 
of Engineers 

The Suisun Channel connects the City of Suisun near Fairfield, 
California to Grizzly Bay and thus to Suisun Bay 30 miles 
northeast of San Francisco. Project operations and 
maintenance provides for maintenance dredging of an 
entrance channel in Suisun Bay 200 feet wide and -8 feet deep, 
and thence a channel 100 to 125 feet wide and -8 feet deep for 
13 miles to the head of navigation at City of Suisun, with a 
turning basin. This shallow draft channel is maintained on an 
infrequent basis. 

Yes Yes Yes USACE web site. Suisun Bay 
Channel Operations and 
Maintenance. Site accessed 
January 15, 2013. URL = 
http://www.spn.usace.army.
mil/projects/suisunchannelo
&m.html 

Folsom Dam 
Safety and Flood 
Damage 
Reduction Joint 
Federal Project 

U.S. Department 
of the Interior, 
U.S. Army Corps 
of Engineers 

The Folsom Dam was built by the U.S. Army Corps of 
Engineers and transferred to the U.S. Bureau of Reclamation in 
1956. The Folsom Dam Safety and Flood Damage Reduction 
Project (Folsom DS/FDR) was developed to coordinate 
Reclamation's and Corps' multiple authorized projects at the 
Folsom Facility. A FONSI and Final Supplemental EA was 
signed in April 2008. Phase II was completed by the Bureau of 
Reclamation in 2011 and handed off to the US Army Corps of 
Engineers to construct Phase III, a control structure, which is 
currently underway. 

Yes Yes Yes Bureau of Reclamation, Mid-
Pacific Region, Folsom Dam 
Safety and Flood Damage 
Reduction Final 
Environmental Impact 
Statement/ Environmental 
Impact Report, Folsom, 
California, March, 2007. 

Bureau of Reclamation, Mid-
Pacific Region, U.S. Army 
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Corps of Engineers, Record of 
Decision, Folsom Dam Safety 
and Flood Damage Reduction 
Joint Federal Project, Folsom, 
California, May, 2007. 

Bureau of Reclamation, Mid-
Pacific Region, Finding of No 
Significant Impact and Final 
Supplemental Environmental 
Assessment to the Folsom 
Dam Safety and Flood 
Damage Reduction Final 
Environmental Impact 
Statement/ Environmental 
Impact Report, Folsom, 
California, April 2008. 

Delta Islands and 
Levees Feasibility 
Study 

U.S. Army Corps 
of Engineers and 
California 
Department of 
Water Resources 

The feasibility study will address flood risk management, 
ecosystem restoration, water quality, water supply, and a 
variety of other issues. The California Department of Water 
Resources’ (DWR) Delta Risk Management Strategy studies 
will be used to define problems, opportunities, and specific 
planning objectives. The feasibility study provides the 
mechanism by which the U.S. Army Corps of Engineers 
(USACE) can participate in a cost-shared solution to a variety 
of water resources needs for which it has authority. USACE 
and DWR share the cost of the feasibility study equally.  

No Yes Yes Delta Protection Commission. 
Site accessed January 15, 
2013. URL = 
http://www.spk.usace.army.
mil/Missions/CivilWorks/Sac
ramentoSanJoaquinDelta.aspx 
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San Francisco Bay 
to Stockton Deep 
Water Ship 
Channel Project 

U.S. Army Corps 
of Engineers, Port 
of Stockton, and 
Contra Costa 
County Water 
Agency 

The San Francisco Bay to Stockton Deep Water Ship Channel 
Project is a congressionally authorized project being 
implemented by the U.S. Army Corps of Engineers (USACE), 
the Port of Stockton, and Contra Costa County Water Agency. A 
joint EIS/EIR will evaluate the action of navigational 
improvements to the Stockton Deep Water Ship Channel. A 
General Reevaluation Report is being prepared to determine 
the feasibility of modifying the current dimensions of the West 
Richmond, Pinole Shoal, Suisun Bay, and Stockton Ship 
Channels, which are currently maintained to 35 feet and 
provide access to oil terminals, industry in Pittsburg, and the 
Port of Stockton. The proposed action consists of altering the 
depth of the deep draft navigation route. 

No Yes Yes USACE web site. Accessed July 
9, 2009. URL = 
http://www.spn.usace.army.
mil/projects/stockton_naviga
tion/index.html 

USACE web site. Accessed July 
9, 2009. URL = 
http://www.spn.usace.army.
mil/projects/stockton_naviga
tion/Combined%20F2%20ha
ndouts.pdf 

Sacramento Deep 
Water Ship 
Channel Project 

U.S. Army of 
Corps of 
Engineers and 
Port of 
Sacramento 

The Sacramento River Deep Water Ship Channel Project is a 
Congressionally authorized project being implemented by 
USACE and the Port of Sacramento. The proposed project 
would complete the deepening and widening of the navigation 
channel to its authorized depth of 35 feet. Deepening of the 
existing ship channel is anticipated to allow for movement of 
cargo via larger, deeper draft vessels. Widening portions of the 
channel would increase navigational safety by increasing 
maneuverability. The 46.5-mile-long ship channel lies within 
Contra Costa, Solano, Sacramento, and Yolo counties and 
serves the marine terminal facilities at the Port of Sacramento. 
The Sacramento Deep Water Ship Channel joins the existing 
35-feet-deep channel at New York Slough, thereby affording 
the Port of Sacramento access to San Francisco Bay Area 
harbors and the Pacific Ocean.  

No No Yes Sacramento Deep Water Ship 
Channel web site. Site 
accessed July 31, 2009. URL = 
http://www.sacramentoshipc
hannel.org/ 

Delta-Mendota 
Canal/California 
Aqueduct Intertie 

U.S. Bureau of 
Reclamation  

The Delta-Mendota Canal/California Aqueduct Intertie 
consists of constructing and operating a pumping plant and 
pipeline connection between the Delta Mendota Canal (DMC) 
and the California Aqueduct. The Intertie, which is now 
operational, is used to achieve multiple benefits, including 

No Yes Yes Reclamation. November 2009. 
Delta-Mendota 
Canal/California Aqueduct 
Intertie Final Environmental 
Impact Statement. 
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meeting current water supply demands, allowing for the 
maintenance and repair of the Central Valley Project (CVP) 
Delta export and conveyance facilities, and providing 
operational flexibility to respond to emergencies related to 
both the CVP and the State Water Project. The Intertie includes 
a 450-cfs pumping plant at the DMC that allows up to 400 cfs 
to be pumped from the DMC to the California Aqueduct via an 
underground pipeline. The additional 400 cfs allows the Jones 
Pumping Plant to pump to its authorized amount of 4,600 cfs. 
Because the California Aqueduct is located approximately 50 
feet higher in elevation than the DMC, up to 900 cfs flow can 
be conveyed from the California Aqueduct to the DMC using 
gravity flow. 

The Intertie is owned by the federal government and operated 
by the San Luis & Delta-Mendota Water Authority. An 
agreement among Reclamation, DWR, and the San Luis & 
Delta-Mendota Water Authority identifies the responsibilities 
and procedures for operating the Intertie.  

Reclamation website. 
Accessed January 15, 2013. 
URL = 
http://www.usbr.gov/mp/ne
pa/nepa_projdetails.cfm?Proj
ect_ID=1014 

Shasta Lake 
Water Resources 
Investigation 

U.S. Bureau of 
Reclamation 

The Shasta Lake Water Resources Investigation is currently 
being undertaken by the U.S. Bureau of Reclamation to 
determine the type and extent of federal interest in a multiple 
purpose plan to modify Shasta Dam and Reservoir to increase 
survival of anadromous fish populations in the upper 
Sacramento River; increase water supplies and water supply 
reliability to agricultural, municipal and industrial, and 
environmental purposes; and, to the extent possible through 
meeting these objectives, include features to benefit other 
identified ecosystem, flood damage reduction, and related 
water resources needs, consistent with the objectives of the 
CALFED Bay Delta Program. Anticipated alternatives for 
expansion of Shasta Lake include, among other features, 
raising the dam from 6.5 to 18.5 feet above current elevation, 
which would result in additional storage capacity of 256,000 
to 634,000 acre-feet, respectively. The increased capacity is 

No Yes Yes Reclamation. February 2012. 
Draft Feasibility Report. Site 
accessed January 15, 2013. 
URL = 
http://www.usbr.gov/mp/sl
wri/documents.html 
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expected to improve water supply reliability and increase the 
cold water pool, which would provide improved water 
temperature conditions for anadromous fish in the 
Sacramento River downstream of the dam.  

San Luis 
Reservoir 
Expansion 

U.S. Bureau of 
Reclamation 

In 2001 Reclamation initiated the San Luis Low Point 
Improvement Project, a feasibility study on delivery reliability 
risks associated with algal blooms and low reservoir levels. In 
2006 Reclamation initiated a Safety of Dams Corrective Action 
Study to determine actions to reduce seismic risks at the dam. 

No No No U.S. Bureau of Reclamation, 
Mid-Pacific Region. San Luis 
Reservoir Expansion, Draft 
Appraisal Report, Central 
Valley Project, California, 
December, 2013. 

Delta-Mendota 
Canal 
Recirculation 
Feasibility Study 

U.S. Bureau of 
Reclamation and 
California 
Department of 
Water Resources  

Delta Mendota Canal (DMC) recirculation is a concept under 
study by the U.S. Bureau of Reclamation and California 
Department of Water Resources to augment San Joaquin River 
flows with Sacramento-San Joaquin River Delta water to 
reduce salinity and to maintain adequate flows required for 
beneficial uses. To accomplish this, the study is investigating 
options for recirculating water pumped from the Jones 
Pumping Plant, located in the south Delta near Tracy, through 
the DMC for release to the San Joaquin River. These releases 
would reach the San Joaquin River and eventually the south 
Delta via an existing wasteway or a yet to be identified route. 
The purpose of study is to meet certain requirements of PL 
108-361 and D1641. The study has been proposed as a way 
“to provide flow, reduce salinity concentrations into the San 
Joaquin River, and reduce the reliance on the New Melones 
Reservoir for meeting water quality and fishery flow 
objectives through the use of excess capacity in export 
pumping and conveyance facilities” consistent with PL 108-
361, Title 1, Section 103. 

No No No Reclamation web site. Site 
Accessed January 15, 2013. 
URL = 
http://www.usbr.gov/mp/d
mcrecirc/index.html 

North-of-the-
Delta Offstream 
Storage 
Investigation 

U.S. Bureau of 
Reclamation and 
California 
Department of 

The North-of-the-Delta Offstream Storage Investigation 
(NoDOS) evaluates the feasibility of offstream storage in the 
northern Sacramento Valley for improved water supply and 
water supply reliability, improved water quality, and 

No Yes Yes Reclamation. 2008. North-of-
the-Delta Offstream Storage 
Investigation Plan 
Formulation Report. 
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Water Resources  enhanced survival of anadromous fish and other aquatic 
species. Specific objectives of the investigation are to: 1) 
increase water supplies to meet existing contract 
requirements, including improved water supply reliability, 
and provide greater flexibility in water management for 
agricultural, environmental, and municipal and industrial 
(M&I) users; 2) increase the survival of anadromous fish 
populations in the Sacramento River, as well as the 
survivability of other aquatic species; and 3) improve drinking 
water quality in the Delta. 

All initial alternatives include construction of a dam and 
reservoir at the Sites location, with various facilities and 
configurations for conveyance into and out of the reservoir. 

September 2008. 

Sacramento 
Valley Water 
Management Plan 

U.S. Bureau of 
Reclamation and 
California 
Department of 
Water Resources 

In 1997, the State Water Resources Control Board (SWRCB) 
issued a notice of the water rights hearings to allocate 
responsibility for meeting the 1995 Delta Water Quality 
Control Plan (WQCP) objectives. Because the issues were so 
complex, the SWRCB divided the water rights proceedings into 
eight phases. Phase 8 was to allocate responsibility for 
satisfying the flow-related water quality objectives of the 1995 
Delta WQCP among water right holders in the watersheds of 
the Sacramento, Cosumnes, and Calaveras Rivers. To avoid the 
consequences of delay associated with resolving Phase 8 
issues, over 40 water suppliers in the Sacramento Valley, 
California Department of Water Resources (DWR), U.S. Bureau 
of Reclamation (Reclamation), and the Downstream Water 
Users developed a cooperative water management 
partnership to better manage water and provide a mechanism 
for satisfying Bay-Delta water quality and flow objectives. This 
partnership led to the development of the Short-Term 
Settlement Agreement which continues the commitment of 
Reclamation and DWR to meet the SWRCB D-1641 flow-
related standards, and provides for a collaborative process 
among the parties to develop projects to meet water supply, 

No No No DWR web site. Sacramento 
Valley Water Management 
Plan. Site accessed July 22, 
2009. URL = 
http://www.svwmp.water.ca.
gov/ 
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water quality, and environmental needs in the Sacramento 
Valley, Bay-Delta, and throughout California. As a result of the 
parties’ commitment, on January 31, 2003 the SWRCB 
dismissed Phase 8 of the Bay-Delta Hearings. 

As part of the agreement, 185,000 acre-feet of capacity is to be 
provided within three years of implementing the agreement to 
assist with meeting local and WQCP requirements as well as 
south of Delta needs. As part of the agreement, the parties 
agreed to further the objective to meet unmet water demands 
in the Sacramento Valley by providing at least 92,500 acre-
feet, and up to a total of 185,000 acre-feet to support SWP and 
CVP water supplies during certain water year types. This 
would be accomplished through increased groundwater use 
and reservoir reoperation in lieu of river diversions. 

Upper San 
Joaquin River 
Basin Storage 
Investigation 

U.S. Bureau of 
Reclamation and 
California 
Department of 
Water Resources  

The Upper San Joaquin River Basin Storage Investigation is 
intended to examine how Upper San Joaquin Storage can 
enhance the San Joaquin River restoration efforts and improve 
water supply reliability for agricultural, municipal and 
industrial, and environmental uses in the Friant Division, the 
San Joaquin Valley, and other regions of the state. The 
Investigation also will evaluate integration of conjunctive 
management and water transfer concepts into project 
formulations. Additional storage is also expected to provide 
flood damage reduction benefits.  

The California Department of Water Resources (DWR), U.S. 
Bureau of Reclamation (Reclamation), and their partners have 
developed a two-phase Plan of Study. Phase 1 will identify 
water resource opportunities and issues in the Upper San 
Joaquin River watershed. This phase will include an appraisal 
of opportunities to increase surface storage and conjunctive 
uses for groundwater. Phase 2 will be more detailed and will 
begin with public meetings to determine the scope of the 
study. DWR and Reclamation will work with the public and 
key local, state and federal agencies, coordinate related 

No Yes Yes Reclamation. May 29, 2009. 
Letter - Plan Formulation 
Report for the Upper San 
Joaquin River Basin Storage 
Investigation. 

Reclamation and DWR. 
October 2008. Upper San 
Joaquin River Basin Storage 
Investigation Plan 
Formulation Report. 
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activities, and present technical findings. Public involvement 
will be open and will guide the agencies’ planning efforts.  

The objectives of the investigations are to: contribute to 
restoration of the San Joaquin River, improve water quality of 
the San Joaquin River, and facilitate additional conjunctive 
management and water exchanges that improve the quality of 
water deliveries to urban communities. To the extent possible, 
the Upper San Joaquin River Basin Storage Investigation will 
explore opportunities to provide other benefits that could 
include hydropower, flood control, and recreation. 

Water Year 2010 
Interim Flows 
Project 

U.S. Bureau of 
Reclamation and 
California 
Department of 
Water Resources 

The U.S. Bureau of Reclamation (Reclamation) is temporarily 
changing Friant Dam operations in Water Year 2010 to release 
Water Year 2010 Interim Flows from Friant Dam into the San 
Joaquin River and potentially downstream as far as the 
Sacramento-San Joaquin River Delta (Delta), as specified in the 
Stipulation of Settlement (Settlement) in NRDC et al. v. Kirk 
Rodgers et al., and as part of the San Joaquin River Restoration 
Project. The Water Year 2010 releases could be recaptured by 
existing water diversion facilities along the San Joaquin River 
and/or in the Delta. Interim Flows would be constrained by 
existing channel capacity, anticipated seepage, future 
agreements with downstream agencies, entities, and 
landowners, and the capacity of diversions, as well as water 
supply demand at the possible diversion locations. The 
purpose of the Water Year 2010 Interim Flows Project is to 
implement provisions of the Settlement related to Interim 
Flows and to collect relevant data to guide future releases of 
Interim Flows and Restoration Flows under the SJRRP. The full 
restoration flow schedule will be implemented no later than 
January 2014. 

See description of San Joaquin River Restoration Program, 
below. 

Yes No 
(Interim) 

No 
(Interim) 

USBR and DWR. September 
25, 2009. Final 
Environmental 
Assessment/Initial Study 
Water Year 2010 Interim 
Flows Project. 
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Grassland Bypass 
Project, 2010 - 
2019 

U.S. Bureau of 
Reclamation and 
San Luis & Delta 
Mendota Water 
Authority 

The purposes and objectives of the proposed continuation of 
the Grassland Bypass Project, 2010–2019 are: 

 To extend the San Luis Drain Use Agreement in order to 
allow the Grassland Basin Drainers time to acquire funds 
and develop feasible drainwater treatment technology to 
meet revised Basin Plan objectives (amendment underway) 
and Waste Discharge Requirements by December 31, 2019; 

 To continue the separation of unusable agricultural 
drainage water discharged from the Grassland Drainage 
Area from wetland water supply conveyance channels for 
the period 2010–2019; and 

 To facilitate drainage management that maintains the 
viability of agriculture in the Project Area and promotes 
continuous improvement in water quality in the San Joaquin 
River; 

The project would continue the present drainwater 
conveyance using the Drain with discharge of a portion of the 
collected drainwater to Mud Slough. New features include 
negotiation with the U.S. Bureau of Reclamation and other 
stakeholders for a 2010 Use Agreement for the Drain, to 
include an updated compliance monitoring plan, revised 
selenium and salinity load limits, an enhanced incentive 
performance fee system, a new Waste Discharge Requirement 
from the Regional Board, and mitigation for continued 
discharge to Mud Slough. In-Valley treatment/drainage reuse 
at the San Joaquin River Water Quality Improvement Project 
facility would be expanded to 6,900 acres. 

No 
(Partial) 

Yes Yes USBR and SLDMWA. August 
2009. Grassland Bypass 
Project, 2010–2019 Final 
Environmental Impact 
Statement and Environmental 
Impact Report. 

Agricultural 
Drainage 
Selenium 
Management 
Program Plan 

U.S. Bureau of 
Reclamation and 
San Luis & Delta-
Mendota Water 
Authority 

Impairment of water quality in the San Joaquin River, the 
Delta, and San Francisco Bay has resulted in the completion of 
a TMDL for selenium in the lower San Joaquin River, listing of 
the western Delta as having impaired water quality for 
selenium, and initiation of a TMDL study for selenium in North 
San Francisco Bay. The overall goal of the Agricultural 

No Yes Yes CVRWQCB. 2001. Total 
Maximum Daily Load for 
Selenium in the Lower San 
Joaquin River. Sacramento, 
California. Staff Report. 
August. 
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Drainage Selenium Management Program is to minimize 
discharges of selenium in subsurface agricultural drainage 
from the western San Joaquin Valley to the river and 
downstream areas. Actions being taken include reduction in 
the generation of agricultural drainage containing elevated 
levels of selenium (through land and irrigation management 
practices) and limiting where and when the drainage water 
can be discharged. 

Reclamation and San Luis & 
Delta-Mendota Water 
Authority. 2008. Grassland 
Bypass Project, 2010–2019 
Environmental Impact 
Statement and Environmental 
Impact Report. Draft dated 
December. 

Reclamation. 2006. San Luis 
Drainage Feature Re-
evaluation Final 
Environmental Impact 
Statement, Mid-Pacific 
Region, Sacramento, 
California. May 2006. 

SFBRWQCB Site accessed 
March 13, 2009. URL = 
http://www.swrcb.ca.gov/sa
nfranciscobay/water_issues/
programs/TMDLs/seleniumt
mdl.shtml 

2-Gates Project U.S. Bureau of 
Reclamation and 
San Luis-Delta 
Mendota Water 
Authority 

The proposed 2-Gates Fish Protection Demonstration Project 
would install and operate removable gates at two key Delta 
locations to test the ability of the structures to manage 
turbidity plume dispersion towards the south Delta intakes. In 
a five-year pilot study, the gates would control flows in 
selected interior Delta channels to evaluate whether these 
changes reduce turbidity movement toward the south Delta 
intakes.  

Reclamation is the lead agency for the project, with the 
California Department of Water Resources providing technical 
assistance. Scientific advice will be provided by a panel of 
experts facilitated by the Delta Stewardship Council (formerly 

No No Yes DWR web site. Delta 
Initiatives. 2-Gates Project 
fact sheet. Site accessed 
January 15, 2013. URL = 
http://www.water.ca.gov/del
tainit/docs/TwoGatesProject.
pdf 
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CALFED Bay-Delta Program). A funding source for the project 
has yet to be identified. Operational costs are undetermined.  

The project proposed that by operating the gates, movement 
of adult and juvenile delta smelt into the South Delta pumping 
area can be controlled. Gates would be closed for short periods 
December through February to control adult delta smelt 
movement and for moderate periods March through June to 
control larvae/juvenile delta smelt movement. Boat ramps 
would be used to allow boat passage when the gates are 
closed. From July through November, a period of high Delta 
boating activity, the gates would not operate, remaining in a 
fully open position. 

The proposed central Delta locations are on Old River between 
Bacon Island and Holland Tract, and Connection Slough 
between Mandeville and Bacon Islands.  

Red Bluff 
Diversion Dam 
Fish Passage 
Project 

U.S. Bureau of 
Reclamation and 
Tehama Colusa 
Canal Authority 

The project modifies the Red Bluff Diversion Dam to reduce or 
minimize impacts on migration of anadromous fish, and 
improve the reliability of agricultural water supply in the 
Tehama-Colusa and Corning Canal systems. The project 
includes a new pumping plant and fish screen with a pumping 
capacity of 2,500 cubic feet per second (cfs). The initial 
installed pumping capacity is 2,000 cfs. There is no increase in 
water diversions above 2,500 cfs. The original diversion dam 
is currently in the decommissioning process. 

No Yes Yes TCCA Project web site. Project 
Brochure, February 2009. Site 
accessed January 15, 2013. 
URL = http://www.tccanal. 
com/RBDD-Bro-Singles1.pdf 

Reclamation web site. NEPA 
documents. Site accessed 
January 15, 2013. URL= 
http://www.usbr.gov/mp/ne
pa/nepa_projdetails.cfm?Proj
ect_ID=237 

Reclamation web site. Red 
Bluff Fish Passage 
Improvement Project. Site 
accessed September 2, 2013. 
URL= http://www.usbr. 
gov/mp/rbfish/ 
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Anadromous Fish 
Screen Program 

U.S. Bureau of 
Reclamation and 
U.S. Fish and 
Wildlife Service 

The primary objective of the Anadromous Fish Screen 
Program (AFSP) is to protect juvenile Chinook salmon (all 
runs), steelhead, green and white sturgeon, striped bass and 
American shad from entrainment at priority diversions 
throughout the Central Valley. Section 3406 (b)(21) of the 
Central Valley Project Improvement Act (CVPIA) requires the 
Secretary of the Interior to assist the State of California in 
developing and implementing measures to avoid losses of 
juvenile anadromous fish resulting from unscreened or 
inadequately screened diversions on the Sacramento and San 
Joaquin rivers, their tributaries, the Delta, and the Suisun 
Marsh. Additionally, all AFSP projects meet Goal 3 of the 
CALFED Ecosystem Restoration Program’s (ERP) Draft Stage 1 
Implementation Plan. 

Yes Yes Yes USFWS web site. Site accessed 
January 15, 2013. URL = 
http://www.fws.gov/cno/fish
eries/cvpia/AnadromFishScr
een.cfm 

American Basin 
Fish Screen and 
Habitat 
Improvement 
Project 

U.S. Bureau of 
Reclamation, 
California 
Department of 
Fish and Wildlife, 
and Natomas 
Central Mutual 
Water Company 

The U.S. Bureau of Reclamation and the California Department 
of Fish and Wildlife propose to authorize and provide funds to 
the Natomas Central Mutual Water Company (Natomas 
Mutual) to construct and operate the American Basin Fish 
Screen and Habitat Improvement Project. The purpose of the 
project is: (1) to avoid or minimize potentially adverse effects 
to fish, particularly anadromous juvenile fish, due to water 
diversions from the Sacramento River and Natomas Cross 
Canal by Natomas Mutual and other small pumps operated by 
individual landowners for diversion of water into the Natomas 
Basin; (2) to ensure reliability of Natomas Mutual’s water 
diversion and distribution facilities for beneficial uses of its 
water supply within its service area; and (3) to maintain 
important habitat within the Natomas Basin created by the 
operation of the Natomas Mutual’s water distribution 
facilities. 

The project would result in modifications of Natomas Mutual’s 
water diversion and distribution system adjacent to the 
Sacramento River and Natomas Cross Canal in Sacramento 
and Sutter counties, California. The modifications include the 

No Yes Yes USBR and DFW. July 2008. 
American Basin Fish Screen 
and Habitat Improvement 
Project Sutter and 
Sacramento Counties, 
California Final 
Environmental Impact 
Statement/Environmental 
Impact Report. 

Site accessed January 15, 
2013. URL = 
http://www.usbr.gov/mp/ne
pa/nepa_projdetails.cfm?Proj
ect_ID=783 
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construction and operation of one or two positive-barrier fish 
screen diversion facilities; decommissioning and removing the 
Verona Diversion Dam and lift pumps; removing five pumping 
plants and one small private diversion; and modifying the 
distribution system. The project is anticipated to be 
implemented in three phases.  

San Luis 
Reservoir Low 
Point 
Improvement 

U.S. Bureau of 
Reclamation, 
Santa Clara Valley 
Water District, 
and San Luis and 
Delta Mendota 
Water Authority 

The U.S. Bureau of Reclamation and the California Department 
of Water Resources jointly manage San Luis Reservoir for the 
purpose of storing and reregulating Central Valley Project and 
State Water Project water from the Sacramento-San Joaquin 
Delta. San Luis Reservoir is an off-stream water storage facility 
that stores water for both projects. In 2000, the CALFED 
Programmatic Record of Decision identified the need to 
resolve the low point problem to potentially increase use of 
water from San Luis Reservoir by up to 200,000 acre-feet. 

The San Luis Reservoir Low Point Project is designed to 
address water supply reliability issues in San Luis Reservoir 
that result when water levels fall below 369 feet above sea-
level (corresponding to a reservoir capacity of 300,000 acre-
feet) and create water quality degradation that has the 
potential to interrupt a portion of the San Felipe Division’s 
water supply. The term “low point” refers to a range of 
minimum pool elevations in San Luis Reservoir. During the 
late summer months if the reservoir elevation drops below 
369 feet above sea-level, the conditions in San Luis Reservoir 
promote the growth of algae in the reservoir. The water 
quality during the algal blooms is not suitable for agricultural 
water users with drip irrigation systems in San Benito County 
or municipal and industrial water users relying on existing 
water treatment facilities in Santa Clara County. The low point 
issue increases progressively as the reservoir continues to 
drop below elevation 369 feet. This creates a risk for the San 
Felipe Division contractors because they rely on San Luis 
Reservoir for receiving their CVP allocation. 

No No No Reclamation. January 2011. 
Plan Formulation Report. 

Site accessed January 15, 
2013. URL = 
http://www.usbr.gov/mp/sll
pp/index.html 
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Folsom Dam 
Safety and Flood 
Damage 
Reduction Project 

U.S. Bureau of 
Reclamation, U.S. 
Army Corps of 
Engineers, 
Sacramento Area 
Flood Control 
Agency, and 
Central Valley 
Flood Protection 
Board 

The project represents a coordinated effort among the U.S. 
Bureau of Reclamation and U.S. Army Corps of Engineers to 
address dam safety and enhanced flood control at Folsom 
Dam. The project includes the Joint Federal Project Auxiliary 
Spillway, seismic improvements to the Main Concrete Dam 
and Mormon Island Auxiliary Dam (MIAD), static 
improvements to earthen structures, security upgrades, 
replacement of the Main Concrete Dam spillway gates, and a 
3.5-foot (ft) raise to all Folsom Facility structures. 

Construction on the auxiliary spillway began in 2008 and is 
expected to be completed in 2015. The modifications to the 
dam would allow for the release of water sooner than is now 
possible, with the potential for higher releases should the 
downstream levees be improved to accommodate the 
increased flows. These larger, earlier releases from Folsom 
Reservoir would create and conserve flood storage space 
based on projected reservoir inflows resulting from a major 
storm impacting the upper American River watershed. 
However, the modifications would be operated using existing 
criteria until the completion of a revised Folsom Water 
Control manual and supporting supplemental environmental 
compliance documentation. The manual would be completed 
one year prior to completion of proposed structural 
modifications at Folsom Dam and Reservoir, at which time the 
full potential benefits of the proposed modifications would be 
realized. 

No Yes Yes USBR, USACE, SAFCA, and 
CVFPB. March 2007. Folsom 
Dam Safety and Flood 
Damage Reduction Final 
Environmental Impact 
Statement/ Environmental 
Impact Report. 

San Joaquin River 
Restoration 
Program 

U.S. Bureau of 
Reclamation, U.S. 
Fish and Wildlife 
Service, National 
Marine Fisheries 
Service, California 
Department of 
Water Resources 

The San Joaquin River Restoration Program is a 
comprehensive long-term effort to restore flows to the San 
Joaquin River from Friant Dam to the confluence of Merced 
River and restore a self-sustaining Chinook salmon fishery in 
the river while reducing or avoiding adverse water supply 
impacts from restoration flows. The restoration program is 
the product of more than 18 years of litigation, which 
culminated in a Stipulation of Settlement on the lawsuit 

Yes Yes Yes San Joaquin River Restoration 
Program web site. Site 
accessed January 15, 2013. 
URL = 
http://www.restoresjr.net/ 

Reclamation. September 28, 
2012. Record of Decision. 
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and California 
Department of 
Fish and Wildlife 

known as NRDC, et al., v. Kirk Rodgers, et al. The settling 
parties reached agreement on the terms and conditions of the 
settlement, which was subsequently approved by Federal 
Court on October 23, 2006. The settling parties include the 
Natural Resources Defense Council, Friant Water Users 
Authority, and the U.S. Departments of the Interior and 
Commerce. The settlement’s two primary goals are to:  

 Restore and maintain fish populations in “good condition” in 
the main stem of the San Joaquin River below Friant Dam to 
the confluence of the Merced River, including naturally 
reproducing and self-sustaining populations of salmon and 
other fish, and  

 Reduce or avoid adverse water supply impacts to all of the 
Friant Division long-term contractors that may result from 
the Interim Flows and Restoration Flows provided for in the 
settlement. 

The settlement requires specific releases of water from Friant 
Dam to the confluence of the Merced River, which are 
designed primarily to meet the various life stage needs for 
spring- and fall-run Chinook salmon. The release schedule 
assumes continuation of the current average Friant Dam 
release of 116,741 acre-feet, with additional flow 
requirements depending on the year type. Interim flows began 
in October, 2009, and full restoration flows would begin no 
later than January 2014. Salmon will be reintroduced in the 
upper reaches no later than December 31, 2012. There are 
many physical improvements within and near the San Joaquin 
River that will be undertaken to fully achieve the river 
restoration goal. The improvements will occur in two separate 
phases that will focus on a combination of water releases from 
Friant Dam, as well as structural and channel improvements.  

The project was authorized and funded with the passage of 
San Joaquin River Restoration Settlement Act, part of the 
Omnibus Public Land Management Act of 2009 (Public Law 
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111-11). 

See description of Water Year 2010 Interim Flows Project, 
above. 

Ballast Water 
Management 
Program 

U.S. Coast Guard In July 2004, the Coast Guard established a ballast water 
management program for all vessels equipped with ballast 
water tanks that enter or operate within U.S. waters. This 
program requires vessels to maintain a ballast water 
management plan that is specific for that vessel and allows any 
master or appropriate official to understand and execute the 
ballast water management strategy for that vessel. The Coast 
Guard may impose a civil penalty if ships headed to the U.S. fail 
to submit a ballast water management reporting form. 

The National Invasive Species Act (NISA) required the Coast 
Guard to establish national voluntary ballast water 
management guidelines. If the guidelines were deemed 
inadequate, NISA directed the Coast Guard to convert them 
into a mandatory national program. To comply with NISA, the 
Coast Guard has established both regulations and guidelines to 
prevent the introduction of these species because the original 
voluntary guidelines were deemed inadequate prior to 
establishing the regulations. 

Yes Yes Yes U.S. Coast Guard web site. 
Ballast Water Management. 
Site accessed January 15, 
2013. URL = 
http://www.uscg.mil/hq/cg5
/cg522/cg5224/bwm.asp 

 

Biological 
Opinion and 
Conference 
Opinion on the 
Long-term 
Operations of the 
Central Valley 
Project and State 
Water Project 

U.S. Department 
of Commerce, 
National Marine 
Fisheries Service, 
U.S. Bureau of 
Reclamation, and 
California 
Department of 
Water Resources 

On June 4, 2009, NMFS issued a final biological opinion finding 
that continued operations of the Central Valley Project/State 
Water Project would likely jeopardize several listed species, 
including Sacrament River winter-run Chinook salmon, 
Central Valley spring-run Chinook salmon, Central Valley 
steelhead, Southern Distinct Population Segment of North 
American green sturgeon, and Southern Resident killer 
whales. The biological opinion effective through December 31, 
2030.  

In its final biological opinion, NMFS identified a Reasonable 
and Prudent Alternative (RPA) that, if implemented, is 
believed to avoid the likelihood of jeopardizing the continued 

Yes* Yes* Yes NMFS. 2009. Biological 
Opinion and Conference 
Opinion on the Long-term 
Operations of the Central 
Valley Project and State 
Water Project. June 4, 2009. 



 Define Existing Conditions 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

3D-98 
2015 

ICF 00139.14 

 

Project Primary Agencies Description E
xi

st
in

g
 

C
o

n
d

it
io

n
s 

N
o

 A
ct

io
n

/ 
N

o
 P

ro
je

ct
 

C
u

m
u

la
ti

v
e 

References 

existence of these listed species. The following summarizes 
the actions identified in the RPA that would be undertaken by 
the U.S. Bureau of Reclamation and/or the California 
Department of Water Resources. 

 Manage water temperature and water storage in Shasta 
Reservoir to benefit winter-run Chinook salmon in the 
Sacramento River 

 Provide flows and adequate water temperatures in Clear 
Creek to benefit spring-run Chinook salmon 

 Modify gate operation of the Red Bluff Diversion Dam (with 
the objective of removing the gates by 2012) to improve 
passage for salmon and green sturgeon 

 Improve juvenile salmonids rearing habitat in the lower 
Sacramento River and northern Delta 

 Improve survival of migrating juveniles by implementing 
additional gate closures at the Delta Cross Channel 

 Limit the strength of reverse flows in Old and New rivers to 
reduce entrainment of juvenile fish into the state and federal 
export facilities in the south Delta 

 Implement facility improvements at the state and federal 
export facilities to increase fish survival 

 Implement measures, including a fish study using acoustic 
tags, to improve the ability to increase survival of juvenile 
steelhead migrating from the San Joaquin River basin 

 Implement a flow management standard, temperature 
management plan, and facility modifications to improve 
conditions for steelhead in the American River 

 Implement a new year-round minimum flow regime that 
improves conditions for steelhead in the Stanislaus River 

 Develop a Hatchery Genetic Management Plans to increase 
and stabilize the prey base for Southern Resident killer 
whales 

 Provide long-term fish passage at Keswick and Shasta dams 
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on the Sacramento River, Nimbus and Folsom dams on the 
American River, and New Melones Dam on the Stanislaus 
River 

 The final biological opinion also identified research, 
monitoring, and reporting requirements. 

Biological 
Opinion on the 
Long-Term 
Operations of the 
Central Valley 
Project and State 
Water Project 
(Delta smelt) 

U.S. Bureau of 
Reclamation, U.S. 
Fish and Wildlife 
Service, and 
California 
Department of 
Water Resources, 

On December 15, 2008, the U.S. Fish and Wildlife Service 
(USFWS) delivered its Biological Opinion (BiOp) to the U.S. 
Bureau of Reclamation on the effects of the continued 
operation of the federal Central Valley Project and the 
California State Water Project on the delta smelt and its 
designated critical habitat. USFWS determined that the 
continued operation of these two water projects is likely to 
jeopardize the continued existence of the delta smelt and 
adversely modify its critical habitat. USFWS identified a 
Reasonable and Prudent Alternative (RPA) intended to protect 
each life-stage and the critical habitat of this federally 
protected species. The RPA addresses the following objectives: 
1) prevent/reduce entrainment of delta smelt at Jones and 
Banks; 2) provide adequate habitat conditions that will allow 
the adult delta smelt to successfully migrate and spawn in the 
Bay-Delta; 3) provide adequate habitat conditions that will 
allow larvae and juvenile delta smelt to rear; and 4) provide 
suitable habitat conditions that will allow successful 
recruitment of juvenile delta smelt to adulthood.  

Yes* Yes* Yes USFWS. 2008. Formal 
Endangered Species Act 
Consultation on the Proposed 
Coordinated Operations of 
the Central Valley Project 
(CVP) and State Water Project 
(SWP). Sacramento, 
California. 

North American 
Waterfowl 
Management Plan 

U.S. Fish and 
Wildlife Service 

The North American Waterfowl Management Plan, a 
collaboration of Canada, the United States, and Mexico to 
enhance waterfowl populations, was originally written in 
1986 and envisioned as a 15-year effort to achieve landscape 
conditions that could sustain waterfowl populations. The plan 
has been modified twice since the 1986 Plan to account for 
biological, sociological, and economic changes that influence 
the status of waterfowl and the conduct of cooperative habitat 
conservation.  

Yes Yes Yes USFWS. 2004. North 
American Waterfowl 
Management Plan, 
Strengthening the Biological 
Foundation, 2004 Strategic 
Guidance. 
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The 2004 Plan is intended to define the needs, priorities, and 
strategies for the next 15 years, increase stakeholder 
confidence in the direction of Plan actions, and guide partners 
in strengthening the biological foundation of North American 
waterfowl conservation.  

Stone Lakes 
National Wildlife 
Refuge 
Comprehensive 
Conservation Plan 

U.S. Fish and 
Wildlife Service 

U.S. Fish and Wildlife Service published a final Comprehensive 
Conservation Plan (CCP) for Stone Lakes National Wildlife 
Refuge in January 2007 to describe the selected alternative for 
managing Stone Lakes National Wildlife Refuge for the next 15 
years. The refuge is located about 10 miles south of 
Sacramento, straddling I-5 and extending south from Freeport 
to Lost Slough. Under the plan, the Refuge will continue its 
focus of providing wintering habitat for migratory birds and 
management to benefit endangered species. Management 
programs for migratory birds and other Central Valley wildlife 
will be expanded and improved and public use opportunities 
will also be expanded. The number of refuge units open to the 
public will increase from one to five. In addition, 
environmental education, interpretation, wildlife observation, 
wildlife photography, hunting, and fishing programs will be 
expanded. The plan achieves the refuge’s purposes, vision, and 
goals; contributes to the Refuge System mission; addresses the 
significant issues and relevant mandates; and is consistent 
with principles of sound fish and wildlife management. 

Yes Yes Yes USFWS. 2007. Notice of 
Availability (72FR41084). 

USFWS. January 2007. Stone 
Lakes National Wildlife 
Refuge Comprehensive 
Conservation Plan. URL = 
http://www.fws.gov/stonela
kes/ccp.htm 

Recovery Plan for 
the Sacramento-
San Joaquin Delta 
Native Fishes 

U.S. Fish and 
Wildlife 
Service 

The recovery plan addresses the recovery needs for several 
fishes that occupy the Sacramento-San Joaquin Delta, 
including delta smelt, Sacramento splittail, longfin smelt, green 
sturgeon, Chinook salmon (spring-run, late fall-run, and San 
Joaquin fall-run), and Sacramento perch (believed to be 
extirpated). The objective of the plan is to establish self-
sustaining populations of these species that will persist 
indefinitely. This would be accomplished by managing the 
estuary to provide better habitat for aquatic life in general and 
for the fish addressed by the plan. Recovery actions include 

Yes Yes Yes U.S. Department of the 
Interior, Fish and Wildlife 
Service, 1996. Recovery Plan 
for the Sacramento/San 
Joaquin Delta Native Fishes, 
November, 1996. 
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tasks such as increasing freshwater flows; reducing 
entrainment losses to water diversions; reducing the effects of 
dredging, contaminants, and harvest; developing additional 
shallow-water habitat, riparian vegetation zones, and tidal 
marsh; reducing effects of toxic substances from urban non-
point sources; reducing the effects of introduced species; and 
conducting research and monitoring. 

San Joaquin Basin 
Action Plan 

U.S. Bureau of 
Reclamation, U.S. 
Fish and Wildlife 
Service, and 
California 
Department of 
Fish and Wildlife 

The San Joaquin Basin Action Plan is a cooperative agreement 
between the U.S. Bureau of Reclamation, the U.S. Fish and 
Wildlife Service, and the California Fish and Wildlife to jointly 
develop a habitat acquisition and wetland enhancement 
project on approximately 23,500 acres of lands within the 
Northern San Joaquin River Basin. The plan was created in 
1989 to meet Kesterson Reservoir mitigation needs. Water 
supply for Level 4 will be acquired under CVPIA Section 
3406(d)(5). 

Yes Yes Yes Reclamation web site. 
Environmental Documents 
for Section 3406(d) water. 
Site accessed January 15, 
2013. URL = 
http://www.usbr.gov/mp/cv
pia/3406d/env_docs/index.ht
ml 

Lower American 
River 
Temperature 
Reduction 
Modeling Project 
(Formerly the 
Lake Natoma 
Temperature 
Curtains Pilot 
Project) 

U.S. Fish and 
Wildlife Service, 
Anadromous Fish 
Restoration 
Program; U.S. 
Bureau of 
Reclamation; 
Sacramento 
Water Forum 

The objective of the Lower American River Temperature 
Reduction Modeling Project is to develop predictive tools that 
will: 1) Reduce uncertainties in the performance of identified 
temperature control actions that could be implemented to 
improve the management of cold water resources in the 
Folsom/Natoma Reservoir system and the lower American 
River, and 2) Be available for daily operations, planning, and 
salmon and steelhead habitat studies by other project 
operators and other stakeholders.  

The project adapted, calibrated, and verified existing 
thermodynamic and hydrologic mathematical models for 
application at Folsom Reservoir, Lake Natoma and the lower 
American River. The models were used to assess the 
effectiveness of the identified actions individually and in 
combination in order to support a recommendation as to the 
development and implementation of one or more actions for 
the purpose of reducing temperatures in the lower American 

No No Yes USFWS web site. Site accessed 
January 15, 2013. URL = 
http://www.fws.gov/stockto
n/afrp/project.cfm?code=200
3-06 

Reclamation, USFWS, and 
Sacramento Water Forum. 
2007. Temperature Modeling 
of Folsom Lake, Lake Natoma, 
and the Lower American 
River. Prepared by the Bureau 
of Reclamation Technical 
Service Center. April 2007. 
Site accessed January 15, 
2013. URL = 
http://www.fws.gov/stockto
n/afrp/documents/LAReport
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River. The actions identified to improve transport of cold 
water through Lake Natoma and reduce the temperature of 
the lower American River included: a Nimbus Dam curtain, a 
Lake Natoma plunge zone curtain, Nimbus powerplant debris 
wall removal, dredging Lake Natoma, and modifying Folsom 
Powerplant peak loading operation. 

40.pdf 

Upgrade of 
Facilities to 
Restore Delta 
Smelt and Other 
Native Aquatic 
Species 

U.S. Fish and 
Wildlife Service, 
U.S. Bureau of 
Reclamation, 
California 
Department of 
Water Resources, 
and California 
Department 
of Fish and Game 

The Interim Federal Action Plan for the California Bay-Delta 
included an action item for a federal-State and local 
partnership, led by USFWS to promote the development of a 
permanent fish restoration facility (the Bay Delta Center for 
Collaborative Science and Restoration Propagation of Native 
Imperiled Aquatic Species) to be located at Rio Vista. This 
facility would be capable of maintaining genetic refugia of 
delta smelt and other imperiled native aquatic species and 
producing the numbers of fish necessary for restoration and 
recovery. Federal agencies expect to partner with the State 
and local agencies in conducting initial engineering design, site 
demolition and preparation activities, planning and 
environmental compliance consultation, and other activities. 
In addition to the fish restoration facility, the plan calls for 
developing a backup delta smelt refugium to guard against a 
catastrophic event and loss of genetic diversity and to provide 
an interim restoration propagation facility until the Rio Vista 
facility is operational. Federal agencies will work with the 
University of California, Davis and the State to upgrade and 
ensure safety compliance for the existing facility Delta Smelt 
Research and Culture Facility at Banks Pumping Plant. 

No Yes Yes  
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UCD Fish 
Conservation and 
Cultural Lab 

University of 
California, Davis, 
California 
Department of 
Water Resources, 
and U.S. Bureau of 
Reclamation 

The University of California, Davis (U.C. Davis) and California 
Department of Water Resources, working with federal 
agencies, operates a program to spawn and rear delta smelt 
for scientific studies, and develops and improves cultural 
methods for delta and longfin smelt. 

Yes Yes Yes DWR web site. Interim Delta 
Actions. Site accessed January 
15, 2013. URL = 
http://www.water.ca.gov/del
tainit/action.cfm 

Delta Smelt 
Refuge 
Population and 
Delta Smelt 
Interim Refuge 

University of 
California, Davis, 
California 
Department of 
Water Resources, 
Department of 
Fish and Wildlife, 
U.S. Fish and 
Wildlife Service, 
and U.S. Bureau of 
Reclamation 

The University of California, Davis (U.C. Davis) and California 
Department of Water Resources, working with federal 
agencies, operate a delta smelt culture laboratory located at 
DWR's Fish Facility near Byron.  

Yes Yes Yes DWR web site. Interim Delta 
Actions. Site accessed January 
15, 2013. URL = 
http://www.water.ca.gov/del
tainit/action.cfm 

Delta Smelt 
Permanent 
Refuge 

University of 
California, Davis, 
California 
Department of 
Water Resources, 
Department of 
Fish and Wildlife, 
U.S. Fish and 
Wildlife Service, 
and U.S. Bureau of 
Reclamation 

Program under development to develop a permanent facility, 
possibly at the proposed FWS Science Center at Rio Vista. 

No Yes Yes DWR web site. Interim Delta 
Actions. Site accessed January 
15, 2013. URL = 
http://www.water.ca.gov/del
tainit/action.cfm 
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Lower American 
River Flow 
Management 
Standard 
Implementation 

Water Forum and 
U.S. Bureau of 
Reclamation  

Lower American River flow criteria in the NMFS Biological 
Opinion described above were developed based on 
information prepared by the Water Forum and U.S. Bureau of 
Reclamation (Reclamation), along with the participation of the 
U.S. Fish and Wildlife Service, National Marine Fisheries 
Service, and California Department of Fish and Wildlife. The 
Water Forum has prepared a Draft Environmental Impact 
Report to reach consensus on the substance of the flow 
management standard to be included in a joint petition to the 
State Water Resources Control Board to amend Reclamation’s 
water right permits. Through management of water 
temperature and flow, the flow management standard is 
intended to improve the condition of aquatic resources in the 
lower American River, particularly fall-run Chinook salmon 
and steelhead. In addition, the flow management standard 
would benefit other fish species, the aquatic environment, and 
the riparian ecosystem of the lower American River corridor. 
Biological monitoring activities designed to support the flow 
management standard are currently being conducted by 
Reclamation and the California Department of Fish and 
Wildlife.  

Yes Yes Yes U.S. Bureau of Reclamation 
web site. Site accessed July 6, 
2009. URL = 
http://www.usbr.gov/newsr
oom/newsrelease/detail.cfm?
RecordID=23261 

Water Forum. December 
2008. Flow Management 
Standard Program: 
Implementation Plan. 

Riverside-Corona 
Feeder 
Conjunctive Use 
Project 

Western 
Municipal Water 
District and U.S. 
Bureau of 
Reclamation 

The Riverside-Corona Feeder Conjunctive Use Project will 
deliver water from the San Bernardino Groundwater Basin 
Areas to communities throughout western Riverside and San 
Bernardino counties and the cities of San Bernardino, Colton, 
Rialto, Grand Terrace, and Riverside during drought and 
emergency periods. The project will connect local 
groundwater basins to allow regional management and 
distribution of groundwater and connect the Chino Desalter 
Phase 3 project (described below) into the regional system. 
This project was initially evaluated in 2005. A Draft 
Supplemental EIR/EIS for the Riverside-Corona Feeder 
Pipeline was completed in January 2011. The project includes 
the Bunker Hill groundwater extraction facility and the feeder 

No Yes Yes Reclamation and Western 
Municipal Water District. 
2012. Riverside-Corona 
Feeder Conjunctive Use 
Project, Final Environmental 
Impact Report/Statement, 
Lower Colorado Region, 
February, 2012. 

A Final Supplemental EIR/EIS 
was completed in February 
2012. No “significant new 
information” was added to 
the Final SEIR/EIS following 
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pipeline. The Supplemental EIR/EIS evaluated the No Action 
Alternative/No Project Alternative and four alternative 
pipeline alignments to deliver up to 40,000 acre-feet/year. 
The alignment alternatives include connections to Jurupa 
Community Services District and to the existing San 
Bernardino Valley Municipal Water District inland and central 
feeders to provide flexibility and facilitate connections to 
provide regional water management. 

distribution of the draft 
SEIR/EIS. 

West Sacramento 
Levee 
Improvements 
Program 

West Sacramento 
Area Flood 
Control Agency 
and U.S. Army 
Corps of 
Engineers 

The West Sacramento Levee Improvements Program (WSLIP) 
would construct improvements to the levees protecting West 
Sacramento to meet local and federal flood protection criteria. 
The program area includes the entire WSAFCA boundaries 
which encompasses portions of the Sacramento River, the Yolo 
Bypass, the Sacramento Bypass, and the Sacramento Deep 
Water Ship Channel. The levee system associated with these 
waterways includes over 50 miles of levees in Reclamation 
District (RD) 900, RD 537, RD 811, DWR’s Maintenance Area 4, 
and the Deep Water Ship Channel. These levees completely 
surround the West Sacramento. For the purposes of this 
program, the levees have been generally divided into the nine 
reaches: Sacramento River Levee North, Sacramento River 
Levee South, Port North Levee, Port South Levee, South Cross 
Levee, Deep Water Ship Channel Levee East, Deep Water Ship 
Channel Levee West, Yolo Bypass Levee, and Sacramento 
Bypass Levee. 

No Yes Yes City of West Sacramento web 
site. West Sacramento Levee 
Improvements Program Final 
EIS/EIR. February 2011. Site 
accessed January 15, 2013. 
URL = 
http://www.cityofwestsacra
mento.org/city/flood/final_ei
s_eir/default.asp 
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Lower Yolo 
Bypass Planning 
Forum 

Yolo Basin 
Foundation and 
Delta Protection 
Commission 

The Lower Yolo Bypass Planning Forum (Forum) is an entity 
formed by the Yolo Basin Foundation and the Delta Protection 
Commission, with funding from the California Department of 
Fish and Wildlife, to bring together stakeholders in the Yolo 
Bypass to address and resolve issues related to flood 
conveyance, sensitive species habitat, recreational 
opportunities, agriculture and privately managed habitat, and 
flood control levees. The Forum is providing guidance on 
strategies to increase the frequency and duration of spring 
flooding in the Yolo Bypass and fish passage, while 
maintaining existing land uses (e.g., agriculture) and flood 
control functions of the Bypass. The Forum encourages 
conservation strategies that consider the productivity of 
existing land uses, multiple conveyance options, willing 
landowners, existing planning efforts, and local stakeholder 
groups. 

No No No Yolo Bypass web site. Site 
accessed on January 15, 2013. 
URL = 
http://www.yolobypass.net 

Yolo County 
General Plan 
Update  

Yolo County The Yolo County General Plan was adopted on July 17, 1983, 
and provides for growth and development in the 
unincorporated area through 2010. Yolo County occupies 
653,549 acres (1,021 square miles) in the California Central 
Valley along the Sacramento River Delta. 

In May 2003, Yolo County began a comprehensive update to 
the county’s general plan. In January 2009, the county 
conducted a series of public workshops to receive comments 
on the Revised Draft 2030 Countywide General Plan, and the 
Draft EIR was released in April 2009. 

According to the Draft EIR, the Draft General Plan would allow 
for additional growth in the unincorporated area of the County 
of approximately 30,195 people, up to 10,784 homes, and 
19,209 jobs. At build-out of the Draft General Plan, assumed to 
occur by 2030 for the purposes of the EIR, the unincorporated 
county could have a population of approximately 64,700 
persons, approximately 22,061 residential units, and 

No Yes Yes Yolo County web site. Yolo 
County General Plan Final 
EIR. April 2009. Site accessed 
January 15, 2013. URL = 
http://www.yolocounty.org/I
ndex.aspx?page=1683 
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approximately 53,154 jobs.  

Yolo County 
Habitat/Natural 
Community 
Conservation Plan  

Yolo County Joint 
Powers Authority 

The Yolo County Habitat Joint Powers Authority (JPA), 
consisting of five local public agencies, launched the Yolo 
Natural Heritage Program in March 2007. This effort includes 
the continuing preparation of a joint Habitat Conservation 
Plan/ Natural Community Conservation Plan (HCP/NCCP). 
Member agencies include: Yolo County, City of Davis, City of 
Woodland, City of West Sacramento and City of Winters. 

The HCP/NCCP will describe the measures that local agencies 
will implement in order to conserve biological resources, 
obtain permits for urban growth and public infrastructure 
projects, and continue to maintain the agricultural heritage 
and productivity of the county. The nearly 653,820-acre 
planning area provides habitat for covered species occurring 
within five dominant habitats/natural communities. The plan 
proposes to address 63 covered species, including seven state-
listed species: palmate-bracted birds beak, Colusa grass, 
Crampton’s tuctoria, giant garter snake, Swainson’s hawk, 
western yellow-billed cuckoo, and bank swallow. Interim 
conservation activities include acquiring permanent 
conservation easements for sensitive species habitat in the 
plan area. 

No No Yes Yolo Natural Heritage 
Program web site. Notice of 
Preparation and Notice of 
Intent. October 21, 2011. Site 
accessed January 15, 2013. 
URL = http://www. 
yoloconservationplan.org/ 

Yolo County 
Stormwater 
Management 
Program 

Yolo County, 
Public Works 
Division 

The Yolo County Stormwater Management Program (SWMP) 
is composed of six elements: Public Education and Outreach, 
Public Involvement and Participation, Illicit Discharges, 
Construction Activities, New Development and 
Redevelopment, and County Operations. The program 
provides education, opportunities for participation, requires 
permanent stormwater BMPs for major development, 
implements improved control measures at county facilities, 
and delineates responsibilities. 

The program was adopted by the Yolo County Board of 
Supervisors in 1994. 

Yes Yes Yes Yolo County. 2003. 
Stormwater Management 
Program (SWMP) Planning 
Document. Revised October 
2004 
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South Bay 
Aqueduct 
Improvement and 
Enlargement 
Project 

Zone 7 Water 
Agency and 
Department of 
Water Resources 

The South Bay Aqueduct Improvement and Enlargement 
Project will improve and expand the existing South Bay 
Aqueduct. The project will increase the existing capacity of the 
water conveyance system up to its design capacity of 300 cfs, 
and expand capacity in a portion of the project to add 130 cfs 
(total of 430 cfs). These improvements are expected to assist 
Zone 7 in meeting its future conveyance capacity needs and 
allow DWR to reduce State Water Project peak power 
consumption by providing for variation in pumping and 
delivery schedule.  

The enlargement project will supply Zone 7’s future Altamont 
Water Treatment Plant with additional State Water Project 
water. The enlarged South Bay Aqueduct will be able to carry 
an additional 130 cfs through Reach 1, and 80 cfs through 
reaches 2 and 4. 

No Yes Yes DWR. September 2004. South 
Bay Aqueduct Improvement 
and Enlargement Project 
Draft Environmental Impact 
Report. 

Zone 7 web site: Site accessed 
July 2, 2009. URL = 
http://www.zone7water.com
/index.php?option=com_cont
ent&task=view&id=109&Item
id=450 

Franklin Bulk 
Substation 

Sacramento 
Municipal Utility 
District 

This project will construct a new distribution substation with 
a breaker and a half bus configuration. In addition, the Rancho 
Seco-Pocket 230 kV No. 1 Line will be looped into the 
substation and 2-16.2 MVAr of capacitor banks will be 
installed. The substation will include 5-230 kV circuit breakers 
and a single 230/69 kV transformer, rated at 224 MVA 

No Yes Yes Site accessed May 27, 2015. 
URL = 
http://www.oatioasis.com/S
MD1/SMD1docs/2011_SMUD
_10YrPlan_Final.pdf 

SBX7 7 California State 
Administration 

The administration will expand existing programs to provide 
technical assistance, shared data and information, and 
incentives to urban and agricultural local and regional water 
agencies, as well as local governmental agencies, to promote 
agricultural and urban water conservation in excess of the 
amounts envisioned by SBX7 7. We will work collaboratively 
with stakeholders to identify and remove impediments to 
achieving statewide conservation targets, recycling and 
stormwater goals; to evaluate and update targets for 
additional water use efficiency, including consideration of 
expanding the 20 percent by 2020 targets by holding total 
urban water consumption at 2000 levels until 2030, achieving 

Yes Yes Yes Water Action Plan 
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even greater per capita reductions in water use. The 
administration will also work with local and regional entities 
to develop performance measures to evaluate agricultural 
water management. 

Various Programs California Local 
Agencies 

Local agencies are increasingly conserving water by 
prohibiting certain types of wasteful water use. Examples 
include: prohibiting watering hard surfaces such as sidewalks, 
walkways, driveways or parking areas; prohibiting outdoor 
watering during periods of rain; and not serving water to 
customers in restaurants unless specifically requested. Local 
agencies are also pioneering incentive programs, for example, 
converting lawns to drought tolerant landscapes—and 
programs to capture rainwater. 

No Yes Yes Water Action Plan 

Water Quality 
Control Plan  

State Water 
Resources 
Control Board 

The State Water Resources Control Board will complete its 
update of the Water Quality Control Plan for the Delta and its 
upstream watersheds. The plan establishes both regulatory 
requirements and recommended actions. The State Water 
Resources Control Board’s action will balance competing uses 
of water including, municipal and agricultural supply, 
hydropower, fishery protection, recreation, and other uses. 

No Yes Yes Draft Substitute 
Environmental Document in 
Support of Potential Changes 
to the Water Quality Control 
Plan for the Bay Delta: San 
Joaquin River Flows and 
Southern Delta Water Quality 
(12/31/12) 

 San Joaquin River 
Restoration 
Program: Salmon 
Conservation and 
Research Facility 
and Related 
Management 
Actions Project  

California 
Department of 
Fish and Wildlife 
and California 
Department of 
Water Resources 

The Department of Fish and Wildlife and the Department of 
Water Resources will lead the state’s effort to achieve the 
goals of restoring flows to the San Joaquin River from Friant 
Dam to the confluence of the Merced River, and bring back a 
naturally-reproducing, self-sustaining Chinook salmon fishery 
while reducing or avoiding adverse water supply impacts. 
Chinook will be reintroduced pursuant to the San Joaquin 
River Restoration Program, and the Department of Fish and 
Wildlife will complete construction of the conservation 
hatchery and research facility. The Department of Water 
Resources will perform activities that support the 
implementation of channel and structural improvements that 

No Yes Yes A final EIR for the salmon 
conservation and research 
facility and related fisheries 
management actions project 
was released in April 2014.  
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result in restoring fish and flows. The administration will work 
with the Legislature and others to secure further funding as 
necessary to achieve these activities and the restoration goal. 

Salton Sea Species 
Conservation 
Habitat Project 

Natural 
Resources 
Agency, Salton 
Sea Authority, 
California 
Department of 
Fish and Wildlife, 
California 
Department of 
Water Resources 

The Natural Resources Agency, in partnership with the Salton 
Sea Authority, will coordinate state, local and federal 
restoration efforts and work with local stakeholders to 
develop a shared vision for the future of the Salton Sea. The 
Salton Sea is one of the most important migratory bird flyways 
in North America and is immediately threatened with reduced 
inflows and increasing salinity. The Department of Fish and 
Wildlife and the Department of Water Resources will begin 
immediately to implement the first phase of this effort with 
the construction of 600 acres of near shore aquatic habitat to 
provide feeding, nesting and breeding habitat for birds. This 
project is permitted to increase to 3,600 acres and could be 
scaled even greater with additional resources. Concurrently, 
the Natural Resources Agency and the Salton Sea Authority are 
developing a roadmap for the Salton Sea that will evaluate 
additional restoration projects and identify economic 
development opportunities through renewable energy 
development. 

No Yes Yes The Final EIR/EIS was 
certified on August 8, 2013. 

Klamath Basin 
Restoration 

California 
Department of 
Fish and Wildlife, 
California Natural 
Resources Agency 

The Department of Fish and Wildlife and the Natural 
Resources Agency will continue to work with diverse 
stakeholders to implement the Klamath Basin restoration and 
settlement agreements. Those agreements include measures 
to improve water quality in the Klamath River, restore 
anadromous fish runs, including Chinook and Coho salmon, 
and improve water reliability for agricultural and other uses 
by providing a drought planning mechanism for low water 
years. The administration will work with Congress to secure 
the necessary federal authorizations for the agreements and 
secure the necessary funding for removal of four hydroelectric 
dams on the Klamath River and funding for the necessary 

Yes Yes Yes Water Action Plan 
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basin restoration. 

Sites 
Reservoir/North 
of the Delta 
Offstream Storage  

California State 
Administration 

The administration will work with the Legislature to make 
funding available to share in the cost of storage projects if 
funding partners step forward. The state will facilitate among 
willing local partners and stakeholders the development of 
financeable, multi-benefit storage projects, including working 
with local partners to complete feasibility studies. For 
example, the Sites Project Joint Powers Agreement, formed by 
a group of local government entities in the Sacramento Valley, 
is a potential emerging partnership that can help federal and 
state government determine the viability of a proposed off 
stream storage project – Sites Reservoir. 

No No No Water Action Plan 

Sustainable 
Groundwater 
Management Act  

State Water 
Resources 
Control Board, 
California 
Department of 
Toxic Substances 
Control, California 
Department of 
Water Resources 

The Department of Water Resources (DWR) has developed a 
Strategic Plan for its Sustainable Groundwater Management 
(SGM) Program. DWR’s SGM Program will implement the new 
and expanded responsibilities identified in the 2014 
Sustainable Groundwater Management Act (SGMA). Some of 
these expanded responsibilities include: (1) developing 
regulations to revise groundwater basin boundaries; (2) 
adopting regulations for evaluating and implementing 
Groundwater Sustainability Plans (GSPs) and coordination 
agreements; (3) identifying basins subject to critical 
conditions of overdraft; (4) identifying water available for 
groundwater replenishment; and (5) publishing best 
management practices for the sustainable management of 
groundwater. 

No Yes Yes Water Action Plan 

Delta Science Plan  Delta 
Stewardship 
Council, California 
Department of 
Water Resources, 
California 
Department of 

The problems affecting the Delta need to be addressed on 
multiple fronts, including habitat loss, export conveyance, 
water projects operations, pollution control, and flows. The 
principal state entities charged with addressing these issues 
are the Delta Stewardship Council, Department of Water 
Resources, Department of Fish and Wildlife, and the State 
Water Resources Control Board. Several federal agencies 

No Yes Yes Water Action Plan 
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Fish and Wildlife, 
State Water 
Resources 
Control Board, 
State Agencies, 
Delta 
Stewardship 
Council 
Implementation 
Committee, CA 
State 
Administration 

exercise regulatory authority related to these issues. There are 
also multiple water districts, private parties, nongovernmental 
organizations and tribal communities with a profound stake in 
these issues. 
A coordinated approach to managing the Delta is essential to 
serve the needs of California’s residents. State agencies will 
commit to using collaborative processes to achieve water 
supply, water quality and ecosystem goals. This approach 
embraces enhanced sharing of data, consistent use of peer-
reviewed science, coordinated review under the California 
Environmental Quality Act, improved integration of related 
processes, and encouragement of negotiated resolutions. 

Staten Island 
Sandhill crane 
habitat 
enhancement 

California 
Department of 
Fish and Wildlife 

Restore and protect sandhill crane habitat, including higher 
habitat targets. This project has been identified as one of the 
projects that will be implemented under California 
EcoRestore. 

No Yes Yes California EcoRestore. Site 
accessed May 23, 2015. URL = 
https://s3.amazonaws.com/c
aliforniawater/pdfs/ECO_FS_
Overview.pdf 

Twitchell Island 
Levee Habitat 
Restoration 
Project 

 This project has been identified as one of the projects that will 
be implemented under California EcoRestore. 

No Yes Yes California EcoRestore. Site 
accessed May 23, 2015. URL = 
https://s3.amazonaws.com/c
aliforniawater/pdfs/ECO_FS_
Overview.pdf 

Restoration of 
Eastern Delta 
Floodplain 
Habitats on 
Grizzly Slough in 
the Cosumnes 
River Watershed 

California 
Department of 
Fish and Wildlife 

With 84,000 acres of land, bays and sloughs, the Suisun Marsh 
is significant: it is the largest contiguous estuarine marsh in 
the entire United States. The Grizzly Island Complex occupies 
about 15,300 acres of this prime wildlife habitat. The complex 
is a patchwork of 10 distinct land parcels, many of which are 
not connected and are surrounded by private land. They offer 
a variety of recreation opportunities and act as a vital buffer 
against further marsh development. 

The Grizzly Island Wildlife Area Uplands and Wetlands 
Enhancement was an enhancement/restoration project for 
approximately 475 acres of uplands and 150 acres of wetlands 

No Yes Yes  Site accessed May 23, 2015. 
URL = 
https://nrm.dfg.ca.gov/FileH
andler.ashx?DocumentID=54
67 
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on the California Department of Fish and Wildlife’s (CDFW) 
Grizzly Island Wildlife Area, located in the Suisun Marsh, south 
of the City of Fairfield in Solano County. This project aimed to 
provide breeding habitat for waterfowl many other bird 
species as well as provide additional habitat for elk. Existing 
water delivery and drainage systems were upgraded to allow 
CDFW to flood existing wetlands and to irrigate the uplands as 
needed. This project has been identified as one of the projects 
that will be implemented under California EcoRestore. 

Lower Putah 
Creek 
Realignment 

California 
Department of 
Fish and Wildlife 

The project will achieve this objective by restoring 300‐700 
acres of tidal freshwater wetlands, creating 5 miles of a new 
fish channel, improving anadromous fish access to 25 miles of 
stream, and restoring at least 5,000 square feet of salmon 
spawning habitat. Connectivity between these habitats will 
enhance salmonid in migration and spawning as well as 
rearing and outmigration conditions for smolts. The project 
will achieve this objective by enhancing habitat within Lower 
Putah Creek to support the recovery of local fall‐run Chinook 
salmon, steelhead, and Sacramento splittail populations. This 
project has been identified as one of the projects that will be 
implemented under California EcoRestore. 

No Yes Yes Site accessed May 22, 2015. 
URL = 
https://nrm.dfg.ca.gov/FileH
andler.ashx?DocumentID=27
856 

Wallace Weir 
Improvements 
and Tule Canal 
Agricultural 
Crossings 

Yolo County Upgrading Wallace Weir will allow for coordination of the two 
weirs improving system performance and providing multiple 
management benefits. It will also allow for water management 
related to potential fisheries and waterfowl habitat south of 
Wallace Weir. The existing configuration could be replaced 
with a gated structure. Sliding gates could augment the 
operation of the weir and a permanent access road crossing 
could be installed on top of the structure. The new weir could 
consist of a series of tilt up gate structures, or flash boards, 
spanning the majority of the channel. These could be lifted 
easily at time of flow regulation for irrigation purposes. At the 
end of the irrigation season, the gates could be lowered or 
removed for the purposes of flood conveyance. On one side of 

No Yes Yes Site accessed May 22, 2015. 
URL = http://yolo-
agenda1.yolocounty.org/docs
/2013/BOS/20131022_155/
2059_Project_Sheets_101613.
pdf 
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the channel, three sluice gate structures could be installed to 
provide flow regulation for irrigation purposes. Alternatively, 
a more automated, but more costly, method could be 
implemented using a rubber bladder dam. This project has 
been identified as one of the projects that will be implemented 
under California EcoRestore. 

Prospect Island 
Tidal Habitat 
Restoration 
Project 

 The northern portion of Prospect island (about 1,253 acres) is 
currently owned by the Department of Water Resources 
(DWR), who acquired the property with the intent of restoring 
freshwater tidal marshes and associated aquatic habitat. 
Consistent with the objectives for the refuge, the U.S. Army 
Corps of Engineers (USACE) and DWR completed the 
environmental documentation Mitigated Negative 
Declaration/Findings of No Significant Impact (MND/FONSI) 
for a restoration project on Prospect Island in 2001; however, 
funding for the wildlife refuge and the restoration project was 
never authorized. This project has been identified as one of the 
projects that will be implemented under California 
EcoRestore. 

No Yes Yes DWR. Prospect Island Tidal 
Habitat Restoration Project. 
DWR web site. Site accessed 
September 2, 2013 URL = 
http://www.water.ca.gov/en
vironmentalservices/docs/fr
pa/Prospect%20Island%20F
act%20Sheet%20ForWeb.pdf 

Tule Red 
Restoration 
Project 

State and Federal 
Contractors 
Water Agency 

The Tule Red Restoration Project is a public-private 
partnership effort to restore about 350 acres of tidal wetlands 
in the Suisun Marsh. The project is part of both current 
restoration requirements for the State and Federal Water 
Projects and an effort to reconnect land to water in the marsh 
in order to promote habitat for important native fish species, 
such as delta smelt and salmon. The Tule Red Restoration 
Project is an effort by the State and Federal Contractors Water 
Agency (SFCWA), a joint powers authority comprised of the 
export service contractors of the State Water Project (SWP) 
and the Central Valley Project (CVP). This project has been 
identified as one of the projects that will be implemented 
under California EcoRestore. 

No Yes Yes  SFCWA web site. Site 
accessed May 22, 2015. URL = 
http://www.sfcwa.org/2013/
03/27/tule-red-restoration-
project/ 
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Southport Early 
Implementation 
Project 

West Sacramento 
Area Flood 
Control Agency 

The West Sacramento Area Flood Control Agency (WSAFCA) is 
proposing the Southport Sacramento River Early 
Implementation Project (EIP) to implement flood risk–
reduction measures along the Sacramento River South Levee 
that protects the Southport community. WSAFCA is proposing 
the measures be implemented along 6 miles of the levee that 
runs along the west bank of the Sacramento River from the 
Barge Canal to the South Cross Levee. This project has been 
identified as one of the projects that will be implemented 
under California EcoRestore. 

No Yes Yes USACE web site. Site accessed 
May 22, 2015. URL = 
http://www.spk.usace.army.
mil/Portals/12/documents/u
sace_project_public_notices/S
outhport_DraftEIS-
EIR_Nov2013.pdf 

McCormack-
Williamson Tract 
Flood Control and 
Ecosystem 
Restoration 
Project 

California 
Department of 
Water Resources 

This Project is a part of the North Delta Flood Control and 
Ecosystem Restoration Project and will implement flood 
control improvements principally on and around McCormack-
Williamson Tract in a manner that benefits aquatic and 
terrestrial habitats, species, and ecological processes. Flood 
control improvements are needed to reduce damage to land 
uses, infrastructure, and the Bay-Delta ecosystem caused by 
catastrophic levee failures in the Project study area. This 
project has been identified as one of the projects that will be 
implemented under California EcoRestore. 

No Yes Yes DWR web site. Site accessed 
May 22, 2015. URL = 
http://www.water.ca.gov/flo
odsafe/fessro/levees/north_d
elta/docs/ 

Hill Slough 
Restoration 
Project 

California 
Department of 
Fish and Wildlife 

The purpose of the overall project is to restore brackish tidal 
marsh and associated upland ecotone at the northern Suisun 
Marsh near the corner of Highway 12 and Grizzly Island Road 
to benefit endangered as well as migratory and resident 
species. This project will meet Ecosystem Restoration 
Program (ERP) goals and objectives by reducing the risk of 
entrainment of at-risk, native anadromous species of concern 
including spring-run and winter-run Chinook salmon, 
steelhead trout, and green sturgeon, as well as other resident 
and transitory fish species in the Suisun Bay. The project will 
also meet goals calling for restoration of tidal brackish marsh 
that will aid in the recovery of listed plant and wildlife species 
while contributing to primary productivity in the estuary. This 

No Yes Yes CDFW web site. Site accessed 
May 22, 2015. URL = 
http://www.dfg.ca.gov/ERP/
erp_proj_hill_slough.asp 
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project has been identified as one of the projects that will be 
implemented under California EcoRestore. 

Goat Island at 
Rush Ranch Tidal 
Marsh 
Restoration 

 This project aims to restore tidal marsh habitat by 
reconnecting and reestablishing tidal marsh hydrology and 
related physical and ecological processes within and around 
Goat Island Marsh. This project will be implemented in 
conjunction with construction of an Interpretive Nature Trail 
to Goat Island Marsh to offset public access impacts resulting 
from closure of the levee trail. This project has been identified 
as one of the projects that will be implemented under 
California EcoRestore. 

No Yes Yes Bay Area Integrated Regional 
Water Management Plan web 
site. Site accessed May 22, 
2015. URL = 
http://bairwmp.org/projects
/goat-island-marsh-tidal-
marsh-restoration-
interpretive-nature-trail 

Knights Landing 
Outfall Gates Fish 
Barrier Project 

 

California Natural 
Resources Agency 

Rehabilitate the outfall gates by repairing known structural 
deficiencies (including scouring found at the inlet and outlet 
gates), replacing worn out appurtenances, construct a trash 
barrier system to protect the gates and ease debris collection, 
and upgrading the electrical and communication system to 
include backup capability to meet current USACE O&M 
standards This project has been identified as one of the 
projects that will be implemented under California 
EcoRestore. 

No Yes Yes California Resources Agency 
web site. Site accessed May 
22, 2015. URL = 
http://bondaccountability.res
ources.ca.gov/Project.aspx?Pr
ojectPK=8263&PropositionP
K=5 

* Denotes assumption of partial implementation. See Section 3D.3.2.3.1 and Appendix 5A for further details. 
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Appendix 7A 1 

Groundwater Model Documentation 2 

7A.8 Model Application Methodology 3 

7A.8.7 Alternatives 2A, 3, 4, 5, 6A, 7, and 8—Dual or Isolated 4 

Conveyance with Tunnel 5 

All alternatives that include a tunnel (as part of either a dual-conveyance system or an isolated 6 

conveyance system) would be simulated with similar modifications in CVHM-D that were 7 

incorporated for Alternative 1A. For the construction simulations, the only changes between 8 

alternatives would be due to the number and location of intakes, which would influence the amount 9 

of groundwater dewatering required and the footprint of the dewatering impact. Dewatering 10 

impacts would increase with each additional intake, assuming they are constructed at the same time. 11 

For Alternative 4, dewatering is required for excavation operations at the Intermediate Forebay, 12 

notably to build the embankments. However, no specific geotechnical or hydrogeologic information 13 

is available at this time, so conservative assumptions are made regarding construction dewatering 14 

requirements. In CVHM-D, the dewatering target depth was assumed at 35 ft bgs and the duration of 15 

dewatering was assumed to be 12 months total. 16 

Relative impacts due to construction dewatering for each alternative are described in the EIR/EIS 17 

report in Section 7.3, Environmental Consequences. 18 

For operations simulations, the only modifications would be due to operational flows in the Delta 19 

and the changes in Delta exports (both north and south) as simulated by CALSIM II. Groundwater 20 

impacts due to operations of the tunnel would be very similar between these alternatives (except for 21 

Alternative 4), as described in the EIR/EIS report in Section 7.3, Environmental Consequences. 22 

Alternative 4 has a different Intermediate Forebay size and location compared to the other 23 

alternatives with a tunnel conveyance. The smaller forebay size would result in lesser impacts, as 24 

described in the EIR/EIS. Alternative 4 also includes an expanded Clifton Court Forebay as opposed 25 

to a separate Byron Tract Forebay adjacent to the existing Clifton Court Forebay. However, the 26 

overall footprint would be the same, and therefore impacts in the Clifton Court Forebay area would 27 

be similar for all the alternatives using tunnel conveyance. 28 

29 
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Appendix 8C 1 

Screening Analysis 2 

8C.1 Constituent Screening Analysis 3 

8C.1.2 Data Query 4 

Because modeling performed in support of the Environmental Consequences impact assessments 5 

assumed no new sources of water quality constituents, water quality concerns arise primarily 6 

through altered mixing of Delta source waters. Thus, the purpose of this section is to analyze the 7 

aggregated data by individual source water locations. Therefore, the BDCP versions of the DWR and 8 

BDAT databases were queried by major source water locations (i.e., BAY, SAC, and SJR)to analyze 9 

and summarize water quality characteristics by source water. These analyses provide a convenient 10 

means to review data quality and trends and consist of three major elements: data review, summary 11 

statistics, and summary statistics for total criteria. Based on the initial public comments received on 12 

the Draft EIR/EIS released in October 2013, further query and evaluation of available data for 13 

aluminum and hexavalent chromium was performed. Dissolved and total aluminum data were 14 

identified in DWR’s data collected during the period of September 2013 through July 2014. No 15 

comprehensive source water data from the Sacramento River, San Joaquin River, or Delta were 16 

identified for hexavalent chromium. 17 

8C.1.5 Constituents Receiving Further Assessment in 18 

Screening Appendix 19 

8C.1.5.6 PCBs (Polychlorinated biphenyls) 20 

Polychlorinated biphenyls (PCBs) are a class of organic compounds composed of many congeners – 21 

compounds of similar chemical structure but slightly different chemical formula. As a congener 22 

class, there are 209 possible different PCBs. PCBs were used in numerous industrial applications, 23 

possibly most notably in transformers as electrical coolants and as hydraulic fluids. PCB 24 

manufacture in the United States was discontinued in 1979. Today, PCBs can enter the environment 25 

from a variety of sources such as leaking pre-1979 electrical transformers still in use, atmospheric 26 

deposition over connected watersheds, and industrial and municipal wastewater discharges. 27 

Sensitive receptors that have the potential to be affected by PCBs are consumers of drinking water 28 

(i.e., the Municipal and Domestic Supply beneficial use), consumers of fish and shellfish (Commercial 29 

and Sport Fishing, Shellfish Harvesting), aquatic organisms (Cold, Warm, and Estuarine water 30 

fisheries), wildlife (Wildlife Habitat) and threatened and endangered species. Consumption of 31 

drinking water or organisms contaminated with PCBs is generally of greatest concern. 32 

Applicable PCB objectives for the affected environment are as follows: California Toxics Rule (based 33 

on sum of PCBs in seven commercial aroclor product mixtures 1242, 1254, 1221, 1232, 1248, 1260, 34 

and 1016) freshwater chronic criterion of 0.014 μg/L, saltwater chronic criterion of 0.03μg/L, and 35 

human health (based on consumption of water and organisms) of 0.00017 μg/L; federal and state 36 

MCLs based on the sum of PCBs of 0.5 μg/L (as decachlorobiphenyl equivalent). Segments of the 37 
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Stockton Deep Water Ship Canal at the Port of Stockton as well the western portion and northern 1 

portion of the Delta are Clean Water Action Section 303(d) listed for PCBs. Within the affected 2 

environment, the California Office of Environmental Health Hazard Assessment (OEHHA) has issued 3 

a fish consumption health advisory for the entire Delta and portions of the Sacramento River and 4 

American River inhabited by striped bass and sturgeon based on residues of PCBs found in these 5 

fish species (OEHAA 2009). 6 

PCBs are extremely stable, and once released to the environment can cycle through various phases 7 

including water, sediment, soil, air, and biota. Although sources of loading to the Delta have not been 8 

quantified, suspension and transport of contaminated sediments is likely a dominant process. Owing 9 

to their stability, lipophilicity (i.e., affinity for accumulation in the fats of animals), and slow 10 

biodegradation rates, PCBs can bioaccumulate in the tissues of exposed organisms. Although PCB 11 

concentrations in water may be very low, the process of bioaccumulation in organisms presents a 12 

human health concern, particularly for pregnant and nursing women that consume fish and 13 

shellfish. 14 

A study by deVlaming (2008) indicated that while high concentrations of PCBs can be found in older, 15 

fattier fish (e.g., the Sacramento Sucker, which should not be considered an appropriate model for 16 

other species because of its high lipid (i.e., fat) content and because it is unpopular for human 17 

consumption (p.1,2)) in specific regions of the Delta (north Delta, Sacramento, and Stockton), Delta 18 

PCB concentrations are generally below Office of Environmental Health Hazard Assessment 19 

(OEHHA) screening values, and generally, PCB levels in fish in the Delta are “neither extensive nor 20 

extreme” (p.2,3). The study also suggests that the results indicate that the north Delta may be 21 

eligible for 303(d) delisting (p.126). 22 

Data, both in the form of water concentrations and toxicity testing, is insufficient to draw 23 

conclusions of impact based on the water quality criteria for these compounds. Water column 24 

measurement data for PCB compounds in Sacramento, Bay, and San Joaquin source waters contain 25 

no detections above analytical reporting limits in the data used for the Screening Analysis, but trace 26 

level analytical reporting conducted by the San Francisco Estuary Institute (SFEI 2010) that 27 

achieves extremely low detection limits suggests that PCBs are present in the Sacramento and San 28 

Joaquin Rivers in the Delta. 29 

Leatherbarrow et al. (2005) found that PCB concentrations in Delta outflow at Mallard Island ranged 30 

from 200 to 6,700 pg/L during and after major storm events in 2002 and 2003. In their study PCB 31 

concentrations at Mallard Island fluctuated with tide, with highest PCB concentrations associated 32 

with flood tide (i.e., Bay water influenced).This observation was consistent with their hypothesis 33 

that legacy contaminants resuspended from the Bay and transported into the west Delta on a flood 34 

tide contain higher concentrations of PCBs than riverine suspended sediment being transported 35 

from the Delta into the Bay. Furthermore, the mixture of PCBs in riverine suspended sediment is 36 

indicative of stormwater runoff of relatively recent atmospherically deposited PCBs rather than 37 

resuspension of PCBs deposited in the Delta decades earlier. 38 

It is not known whether sediment transported from the Bay into the Delta in this manner remains in 39 

the Delta, or if it is flushed back out into the Bay during storm events. It is also not possible at this 40 

time to accurately model sediment resuspension and subsequent transport in this area of the Bay-41 

Delta. Even so, if these dynamics were to change under the alternatives, it is not possible to predict 42 

how bioaccumulation of PCBs in the Delta would be altered, if at all. Many of the larger fish that 43 

bioaccumulate PCBs to problematic levels migrate through the San Francisco Bay and the Delta, and 44 
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therefore, would likely not experience substantially different bioaccumulation if distribution of 1 

sediment high in PCBs were to change somewhat under the alternatives. Finally, because PCBs are 2 

no longer in production, the 2008 TMDL for PCBs in San Francisco Bay states that PCBs are expected 3 

to attenuate naturally and be lost through outflow from the Golden Gate (SFBRWQCB 2008:A-2). 4 

Based on the discussion above, any changes in PCB concentrations in water or sediment that may 5 

occur upstream of the Delta, within the Delta, or in the SWP and CVP Service Area would not be of 6 

frequency, magnitude and geographic extent that would adversely affect any beneficial uses or 7 

substantially degrade the quality of the water bodies within the affected environment, with regards 8 

to PCBs. 9 

10 
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TableSA-6. Step 1: All constituents (totaling 182) measured at boundary stations, number of times analyzed and detected, and minimum and 1 

maximum vales reported in the data set 2 

Constituent Fraction Units 

SAC SJR BAY 

Lowest 
Min RL 

Highest 
Max 

Detect 
Max of 

Averages 

Detected 
at any 

locations? 
Carried 

Forward? 
# 

Detects 
# 

Measured 

Non-
Detect 
Min RL 

Max 
Detect Average Stdev 

# 
Detects 

# 
Measured 

Non-
Detect 
Min RL 

Max 
Detect Average Stdev 

# 
Detects 

# 
Measured 

Non-
Detect 
Min RL 

Max 
Detect Average Stdev 

1,1,1,2-Tetrachloroethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,1,1-Trichloroethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,1,2,2-Tetrachloroethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,1,2-Trichloroethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,1-Dichloroethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,1-Dichloroethene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,1-Dichloropropene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,2,3-Trichlorobenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,2,3-Trichloropropane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,2,4-Trichlorobenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,2,4-Trimethylbenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,2-Dibromo-3-
chloropropane (DBCP) 

Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,2-Dibromoethane (EDB) Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,2-Dichlorobenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,2-Dichloroethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,2-Dichloropropane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,3,5-Trimethylbenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,3-Dichlorobenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,3-Dichloropropane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

1,4-Dichlorobenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

2,2-Dichloropropane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

2,4-D Total µg/L 0 2 0.250 0 0.250 0 0 1 0.250 0 0.250 0 0 1 0.250 0 0.250 0 0.250 0 0.250 NO Step 3 

2-Chlorotoluene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

4-Chlorotoluene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

4-Isopropyltoluene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Alachlor Total µg/L 0 14 0.0500 0 0.0607 0.0213 0 1 0 0 0 0 0 12 0.0500 0 0.0542 0.0144 0.0500 0 0.0607 NO Step 3 

Aldrin Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

Alkalinity Total mg/L as 
CaCO3 

175 175 0 86.0 58.6 10.9 0 0 0 0 0 0 266 266 0 105 69.6 12.6 0 105 69.6 YES Step 2 

Aluminum Dissolved µg/L 22 22 10 157 39 48 5 22 10 27 7 5 - - - - - - - - - - - - 10 157 39 YES  

Aluminum Total µg/L 22 22 10 901 151 155 22 22 10 258 122 57 - - - - - - - - - - - - 10 901 151 YES  

Ammonia Dissolved mg/L as N 574 576 0.00822 0.860 0.256 0.164 499 581 0 1.40 0.0795 0.125 802 803 0.0822 0.260 0.0749 0.0476 0.00822 1.40 0.256 YES Step 2 

Ammonia Total mg/L as N 78 78 0 0.470 0.159 0.0979 62 62 0 0.770 0.172 0.183 89 89 0 0.610 0.0865 0.0890 0 0.770 0.172 YES Step 2 

Arsenic Dissolved µg/L 34 85 0 2.00 0.741 0.804 55 89 0 20.0 1.44 2.22 16 25 0 3.00 1.48 1.12 0 20.0 1.48 YES Step 2 

Arsenic Total µg/L 15 16 0 10.0 2.44 2.13 1 1 0 20.0 20.0 0 19 19 0 10.0 4.95 3.36 0 20.0 20.0 YES Step 2 

Asbestos, Chrysotile None MFL 14 14 0 3200 794 882 14 14 0 3300 1150 760 2 2 0 3490 1870 2300 0 3490 1870 YES Step 2 

Atra Simazine (Atrazine & 
Simazine together) 

Total µg/L 1 1 0 0.0600 0.0600 0 0 0 0 0 0 0 4 4 0 0.150 0.115 0.0451 0 0.150 0.115 YES Step 2 

Atrazine Total µg/L 0 14 0.0200 0 0.0329 0.0289 0 1 0.100 0 0.100 0 0 12 0.0200 0 0.0217 0.00577 0.0200 0 0.100 NO Step 3 

Barium Dissolved µg/L 0 0 0 0 0 0 0 37 1000 0 1000 0 0 0 0 0 0 0 1000 0 1000 NO Step 3 

Benzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 
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Constituent Fraction Units 

SAC SJR BAY 

Lowest 
Min RL 

Highest 
Max 

Detect 
Max of 

Averages 

Detected 
at any 

locations? 
Carried 

Forward? 
# 

Detects 
# 

Measured 

Non-
Detect 
Min RL 

Max 
Detect Average Stdev 

# 
Detects 

# 
Measured 

Non-
Detect 
Min RL 

Max 
Detect Average Stdev 

# 
Detects 

# 
Measured 

Non-
Detect 
Min RL 

Max 
Detect Average Stdev 

BHC Total µg/L 0 48 0.0100 0 0.0108 0.00279 1 1 0 0.0200 0.0200 0 0 48 0.0100 0 0.0108 0.00279 0.0100 0.0200 0.0200 YES Step 2 

BHC-alpha Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

BHC-beta Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

BHC-delta Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

BHC-gamma (Lindane) Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

Biochemical Oxygen 
Demand (BOD) 

Total mg/L 36 36 0 2.60 1.53 0.423 0 0 0 0 0 0 71 71 0 2.80 1.23 0.459 0 2.80 1.53 YES Step 2 

Boron Dissolved µg/L 66 469 100 1900 106 92.9 469 483 100 1100 349 185 223 264 100 1600 517 409 100 1900 517 YES Step 2 

Bromacil Total µg/L 0 0 0 0 0 0 0 13 1.00 0 1.00 0 0 0 0 0 0 0 1.00 0 1.00 NO Step 3 

Bromide Dissolved µg/L 402 560 1.00 90.0 14.9 8.83 545 545 0 650 250 130 257 258 10.0 22600 6370 6100 1.00 22600 6370 YES Step 2 

Bromobenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Bromochloroacetic Acid 
(BCAA) 

Total µg/L 20 24 1.00 8.00 2.76 1.69 49 53 1.00 49.0 17.6 9.40 26 26 0 31.0 8.52 6.32 1.00 49.0 17.6 YES Step 2 

Bromochloromethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Bromodichloromethane Total µg/L 173 266 1.00 28.0 12.7 4.24 205 228 0.500 250 93.1 56.1 187 191 0.500 370 76.1 60.4 0.500 370 93.1 YES Step 2 

Bromoform Total µg/L 2 253 0.750 18.0 5.25 3.80 59 227 0.500 63.0 9.26 6.66 154 187 0.500 1400 362 266 0.500 1400 362 YES Step 2 

Bromomethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Cadmium Dissolved µg/L 11 12 5.00 5.00 5.00 0 0 0 0 0 0 0 14 14 0 10.0 5.71 1.82 5.00 10.0 5.71 YES Step 2 

Cadmium Total µg/L 12 13 5.00 5.00 5.00 0 1 1 0 10.0 10.0 0 18 18 0 20.0 7.22 3.92 5.00 20.0 10.0 YES Step 2 

Calcium Dissolved µg/L 190 190 0 17000 11700 2050 0 0 0 0 0 0 304 304 0 249000 51900 36700 0 249000 51900 YES Step 2 

Captafol Total µg/L 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0.0200 0.0200 0 0 0.0200 0.0200 YES Step 2 

Captan Total µg/L 0 14 0.0200 0 0.0614 0.128 0 1 0.100 0 0.100 0 0 12 0.0200 0 0.0217 0.00577 0.0200 0 0.100 NO Step 3 

Carbaryl Total µg/L 0 2 2.00 0 2.00 0 0 1 2.00 0 2.00 0 0 0 0 0 0 0 2.00 0 2.00 NO Step 3 

Carbofuran Total µg/L 0 2 0.500 0 0.500 0 0 1 0.500 0 0.500 0 0 1 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Carbon tetrachloride Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Chlordane Total µg/L 0 12 0.0500 0 0.0542 0.0144 0 0 0 0 0 0 0 12 0.0500 0 0.0542 0.0144 0.0500 0 0.0542 NO Step 3 

Chloride Dissolved µg/L 866 866 0 33000 6380 2690 844 844 0 221000 81400 43600 820 820 0 12600000 3750000 3380000 0 12600000 3750000 YES Step 2 

Chloride Total µg/L 85 85 0 18000 7680 3170 85 85 0 383000 134000 96800 173 173 0 14700000 5300000 4260000 0 14700000 5300000 YES Step 2 

Chlorobenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Chloroethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Chloroform Total µg/L 256 256 0 1100 228 124 205 228 0.500 1400 277 175 123 194 0.750 700 81.2 136 0.500 1400 277 YES Step 2 

Chloromethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Chlorophyll a Total µg/L 609 610 0.0500 38.6 2.63 3.08 471 471 0 499 31.1 51.4 963 964 0.0500 49.4 4.14 5.92 0.0500 499 31.1 YES Step 2 

Chlorothalonil Total µg/L 0 10 0.0100 0 0.0110 0.00316 0 0 0 0 0 0 0 10 0.0100 0 0.0110 0.00316 0.0100 0 0.0110 NO Step 3 

Chlorpropham Total µg/L 0 10 0.0200 0 0.0220 0.00632 0 0 0 0 0 0 0 10 0.0200 0 0.0220 0.00632 0.0200 0 0.0220 NO Step 3 

Chlorpyrifos Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 13 0.0100 0 0.0100 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

Chromium Dissolved µg/L 12 13 5.00 10.0 5.77 1.88 0 0 0 0 0 0 15 15 0 10.0 6.33 2.29 5.00 10.0 6.33 YES Step 2 

Chromium Total µg/L 17 18 5.00 10.0 6.67 2.43 6 6 0 10.0 10.0 0 27 27 0 30.0 11.0 7.44 5.00 30.0 11.0 YES Step 2 

cis-1,2-Dichloroethene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

cis-1,3-Dichloropropene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Clostridium perfringens Total CFU/100ml 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NO Step 3 

Color Total Color Units 195 200 5.00 150 21.8 24.7 152 153 5.00 406 30.0 37.0 151 151 0 150 30.0 21.7 5.00 406 30.0 YES Step 2 

Conductance (EC) None µS/cm 748 748 0 1230 157 59.3 666 666 0 1550 650 274 313 313 0 18500 6210 5110 0 18500 6210 YES Step 2 

Copper Dissolved µg/L 28 79 1.00 10.0 5.13 2.07 51 121 1.00 20.0 4.52 2.41 26 27 1.00 149 14.6 27.5 1.00 149 14.6 YES Step 2 

Copper Total µg/L 32 32 0 30.0 11.6 7.87 7 7 0 40.0 15.7 11.3 40 40 0 478 27.7 74.2 0 478 27.7 YES Step 2 

Cryptosporidium None Cysts/100L 0 11 10.0 0 10.0 0 0 11 10.0 0 10.0 0 0 0 0 0 0 0 10.0 0 10.0 NO Step 3 

Dacthal (DCPA) Total µg/L 0 14 0.0100 0 0.0236 0.0325 1 1 0 0.480 0.480 0 0 13 0.0100 0 0.0177 0.0249 0.0100 0.480 0.480 YES Step 2 
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Constituent Fraction Units 

SAC SJR BAY 

Lowest 
Min RL 

Highest 
Max 

Detect 
Max of 

Averages 

Detected 
at any 

locations? 
Carried 

Forward? 
# 

Detects 
# 

Measured 

Non-
Detect 
Min RL 

Max 
Detect Average Stdev 

# 
Detects 

# 
Measured 

Non-
Detect 
Min RL 

Max 
Detect Average Stdev 

# 
Detects 

# 
Measured 

Non-
Detect 
Min RL 

Max 
Detect Average Stdev 

Diazinon Total µg/L 0 2 0.100 0 0.300 0.283 0 14 0.0100 0 0.0450 0.131 0 0 0 0 0 0 0.0100 0 0.300 NO Step 3 

Dibromoacetic Acid 
(DBAA) 

Total µg/L 0 24 1.00 0 1.00 0 21 53 1.00 23.0 5.25 6.26 15 26 1.00 110 31.4 32.8 1.00 110 31.4 YES Step 2 

Dibromochloromethane Total µg/L 6 258 0.500 13.0 6.73 3.49 163 225 0.500 180 46.0 36.3 164 197 0.500 590 189 125 0.500 590 189 YES Step 2 

Dibromomethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Dichloran Total µg/L 0 10 0.0100 0 0.0110 0.00316 0 0 0 0 0 0 0 10 0.0100 0 0.0110 0.00316 0.0100 0 0.0110 NO Step 3 

Dichloroacetic Acid 
(DCAA) 

Total µg/L 24 24 0 54.0 26.6 11.5 53 53 0 140 49.6 26.0 25 26 1.00 130 21.8 28.0 1.00 140 49.6 YES Step 2 

Dichlorodifluoromethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Dicofol Total µg/L 0 12 0.0100 0 0.0150 0.0117 0 0 0 0 0 0 0 12 0.0100 0 0.0175 0.0154 0.0100 0 0.0175 NO Step 3 

Dieldrin Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

Diuron Total µg/L 0 11 0.0500 0 0.0545 0.0151 0 0 0 0 0 0 0 11 0.0500 0 0.0573 0.0168 0.0500 0 0.0573 NO Step 3 

Endosulfan (mixed 
isomers) 

Total µg/L 0 12 0.0100 0 0.0125 0.00452 0 0 0 0 0 0 0 12 0.0100 0 0.0125 0.00452 0.0100 0 0.0125 NO Step 3 

Endosulfan-I Total µg/L 0 24 0.0100 0 0.0108 0.00282 0 0 0 0 0 0 0 24 0.0100 0 0.0108 0.00282 0.0100 0 0.0108 NO Step 3 

Endosulfan-II Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

Endrin Total µg/L 0 24 0.0100 0 0.0108 0.00282 0 0 0 0 0 0 0 24 0.0100 0 0.0108 0.00282 0.0100 0 0.0108 NO Step 3 

Endrin aldehyde Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

Escherichiacoli Total MPN/100m
l 

8 14 1.00 50.4 10.3 14.1 11 17 1.00 3440 402 919 11 11 0 78.2 18.2 20.9 1.00 3440 402 YES Step 2 

Ethyl benzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Fecal Coliform Total MPN 0 5 1.00 0 1.00 0 0 5 1.00 0 1.00 0 0 0 0 0 0 0 1.00 0 1.00 NO Step 3 

Fluorescence Total Fluoresenc
e Uni 

11 11 0 4.38 0.257 0.826 0 0 0 0 0 0 182 182 0 56.7 14.3 15.3 0 56.7 14.3 YES Step 2 

Giardia lamblia Total Cysts/100L 0 11 10.0 0 10.0 0 0 11 10.0 0 10.0 0 0 0 0 0 0 0 10.0 0 10.0 NO Step 3 

Hardness Dissolved mg/L as 
CaCO3 

0 0 0 0 0 0 146 146 0 247 133 51.8 70 70 0 1710 586 520 0 1710 586 YES Step 2 

Hardness Total mg/L as 
CaCO3 

189 189 0 84.0 56.2 11.3 372 372 0 347 147 61.3 234 234 0 2520 719 578 0 2520 719 YES Step 2 

Heptachlor Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

Hexachlorobutadiene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Iron Dissolved µg/L 39 39 0 110 31.5 21.3 9 9 0 50.0 25.6 15.1 37 37 0 100 21.3 24.8 0 110 31.5 YES Step 2 

Iron Total µg/L 42 42 0 3700 849 656 9 9 0 8400 3690 2520 49 49 0 3200 997 705 0 8400 3690 YES Step 2 

Isopropylbenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Kjeldahl Nitrogen Total mg/L as N 629 630 0.100 1.50 0.502 0.210 608 611 0.100 3.40 0.837 0.429 927 927 0 2.10 0.422 0.176 0.100 3.40 0.837 YES Step 2 

Lead Dissolved µg/L 13 14 5.00 10.0 5.71 1.82 1 1 0 10.0 10.0 0 12 12 0 12.0 5.58 2.02 5.00 12.0 10.0 YES Step 2 

Lead Total µg/L 17 18 5.00 10.0 6.39 2.30 1 1 0 10.0 10.0 0 16 16 0 270 27.7 67.6 5.00 270 27.7 YES Step 2 

m + p Xylene Total µg/L 0 0 0 0 0 0 0 1 0.500 0 0.500 0 0 0 0 0 0 0 0.500 0 0.500 NO Step 3 

Magnesium Dissolved µg/L 190 190 0 10000 6530 1560 517 517 0 40000 16100 7100 304 304 0 461000 136000 116000 0 461000 136000 YES Step 2 

Malathion Total µg/L 0 0 0 0 0 0 0 13 0.0100 0 0.0100 0 0 0 0 0 0 0 0.0100 0 0.0100 NO Step 3 

Manganese Dissolved µg/L 28 28 0 29.0 11.7 5.45 9 9 0 710 158 213 25 25 0 32.0 9.72 6.17 0 710 158 YES Step 2 

Manganese Total µg/L 42 42 0 80.0 27.7 13.1 9 9 0 950 297 290 48 48 0 100 31.0 18.3 0 950 297 YES Step 2 

MCPA Total µg/L 0 1 50.0 0 50.0 0 0 0 0 0 0 0 0 1 50.0 0 50.0 0 50.0 0 50.0 NO Step 3 

Mercury Dissolved µg/L 0 1 1.00 0 1.00 0 0 2 1.00 0 1.00 0 0 0 0 0 0 0 1.00 0 1.00 NO Step 3 

Mercury Total µg/L 14 15 1.00 1.00 0.773 0.392 5 5 0 0.200 0.120 0.0447 20 20 0 1.00 0.650 0.441 1.00 1.00 0.773 YES Step 2 

Methamidophos Total µg/L 0 1 1.00 0 1.00 0 0 0 0 0 0 0 0 1 1.00 0 1.00 0 1.00 0 1.00 NO Step 3 

Methoxychlor Total µg/L 1 13 0.0100 0.0900 0.0208 0.0236 0 0 0 0 0 0 0 12 0.0100 0 0.0175 0.0154 0.0100 0.0900 0.0208 YES Step 2 
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Methyl tert-butyl ether 
(MTBE) 

Total µg/L 4 13 1.00 5.00 1.52 1.22 3 207 0.500 2.80 1.01 0.141 0 50 0.500 0 0.980 0.0990 0.500 5.00 1.52 YES Step 2 

Methylene chloride Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Molinate Total µg/L 0 1 0.500 0 0.500 0 0 0 0 0 0 0 0 1 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Monobromoacetic Acid 
(MBAA) 

Total µg/L 2 24 1.00 1.10 1.00 0.0204 9 53 1.00 2.80 1.21 0.461 13 26 1.00 6.50 2.43 1.84 1.00 6.50 2.43 YES Step 2 

Monochloroacetic Acid 
(MCAA) 

Total µg/L 0 24 1.00 0 1.00 0 0 53 1.00 0 1.11 0.375 0 25 1.00 0 1.04 0.200 1.00 0 1.11 NO Step 3 

m-Xylene Total µg/L 0 6 0.500 0 0.500 0 0 32 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Naphthalene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

n-Butylbenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Nickel Dissolved µg/L 0 0 0 0 0 0 1 39 5.00 10.0 5.13 0.801 0 0 0 0 0 0 5.00 10.0 5.13 YES Step 2 

Nitrate Dissolved mg/L as N 365 366 0.0226 2.80 0.188 0.271 392 392 0 9.79 1.49 0.797 165 165 0 1.85 0.419 0.206 0.0226 9.79 1.49 YES Step 2 

Nitrite Dissolved mg/L as N 629 637 0.0100 0.790 0.144 0.0871 626 628 0.0100 4.60 1.33 0.697 944 946 0.0100 1.60 0.333 0.153 0.0100 4.60 1.33 YES Step 2 

Nitrite + Nitrate Dissolved mg/L as N 629 637 0.0100 0.790 0.144 0.0871 608 610 0.0100 4.60 1.36 0.669 936 938 0.0100 1.60 0.336 0.150 0.0100 4.60 1.36 YES Step 2 

n-Propylbenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Organic Carbon Dissolved mg/L as C 753 755 0.100 7.90 2.02 0.737 568 568 0 11.4 3.49 1.30 268 268 0 11.0 2.55 1.05 0.100 11.4 3.49 YES Step 2 

Organic Carbon Total mg/L as C 562 564 0.100 11.0 2.33 1.13 452 452 0 14.9 4.39 1.77 152 152 0 6.60 2.68 1.04 0.100 14.9 4.39 YES Step 2 

Organic Nitrogen Dissolved mg/L as N 488 503 0.100 1.00 0.200 0.132 483 483 0 1.80 0.370 0.193 822 824 0.100 1.40 0.238 0.106 0.100 1.80 0.370 YES Step 2 

Organic Nitrogen Total mg/L as N 78 78 0 1.39 0.262 0.164 79 79 0 2.00 0.928 0.444 142 142 0 1.20 0.333 0.174 0 2.00 0.928 YES Step 2 

Oxygen Dissolved mg/L 955 955 0 834 9.73 26.6 479 479 0 22.3 8.93 2.35 937 937 0 11.3 8.26 2.07 0 834 9.73 YES Step 2 

o-Xylene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

p,p'-DDD Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

p,p'-DDE Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

p,p'-DDT Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

Parathion (Ethyl) Total µg/L 0 2 0.100 0 0.300 0.283 0 14 0.0100 0 0.0450 0.131 0 0 0 0 0 0 0.0100 0 0.300 NO Step 3 

Parathion, Methyl Total µg/L 0 2 0.100 0 0.300 0.283 0 14 0.0100 0 0.0450 0.131 0 1 0.500 0 0.500 0 0.0100 0 0.500 NO Step 3 

PCB-1016 Total µg/L 0 12 0.100 0 0.108 0.0289 0 0 0 0 0 0 0 12 0.100 0 0.108 0.0289 0.100 0 0.108 NO Step 3 

PCB-1221 Total µg/L 0 12 0.100 0 0.108 0.0289 0 0 0 0 0 0 0 12 0.100 0 0.108 0.0289 0.100 0 0.108 NO Step 3 

PCB-1232 Total µg/L 0 12 0.100 0 0.108 0.0289 0 0 0 0 0 0 0 12 0.100 0 0.108 0.0289 0.100 0 0.108 NO Step 3 

PCB-1242 Total µg/L 0 12 0.100 0 0.108 0.0289 0 0 0 0 0 0 0 12 0.100 0 0.108 0.0289 0.100 0 0.108 NO Step 3 

PCB-1248 Total µg/L 0 12 0.100 0 0.108 0.0289 0 0 0 0 0 0 0 12 0.100 0 0.108 0.0289 0.100 0 0.108 NO Step 3 

PCB-1254 Total µg/L 0 12 0.100 0 0.108 0.0289 0 0 0 0 0 0 0 12 0.100 0 0.108 0.0289 0.100 0 0.108 NO Step 3 

PCB-1260 Total µg/L 0 12 0.100 0 0.108 0.0289 0 0 0 0 0 0 0 12 0.100 0 0.108 0.0289 0.100 0 0.108 NO Step 3 

Pentachloronitrobenzene 
(PCNB) 

Total µg/L 0 12 0.0100 0 0.0108 0.00289 0 0 0 0 0 0 0 12 0.0100 0 0.0108 0.00289 0.0100 0 0.0108 NO Step 3 

pH None pH Units 809 809 0 8.50 7.29 0.427 795 795 0 10.7 7.61 0.559 830 830 0 8.60 7.76 0.348 0 369 7.76 YES Step 2 

Pheophytin a Total µg/L 607 610 0.0100 10.8 1.71 1.39 471 471 0 168 11.9 15.3 954 957 0 27.0 2.46 2.81 0.0100 168 11.9 YES Step 2 

Phosphorus Dissolved µg/L as P 523 523 0 6.52 0.0803 0.284 502 502 0 0.450 0.106 0.0553 738 738 0 0.210 0.0788 0.0296 0 6.52 0.106 YES Step 2 

Phosphorus Total µg/L as P 537 537 0 330 109 45.2 515 515 0 970 233 117 756 756 0 1400 142 77.7 0 1400 233 YES Step 2 

Potassium Dissolved µg/L 187 187 0 3900 1400 382 0 0 0 0 0 0 282 282 0 134000 37800 35100 0 134000 37800 YES Step 2 

Propanil Total µg/L 0 2 0.100 0 0.300 0.283 0 0 0 0 0 0 0 0 0 0 0 0 0.100 0 0.300 NO Step 3 

Propham Total µg/L 0 2 2.00 0 2.00 0 0 0 0 0 0 0 0 0 0 0 0 0 2.00 0 2.00 NO Step 3 

p-Xylene Total µg/L 0 6 0.500 0 0.500 0 0 32 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

sec-Butylbenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Secchi Total cm 501 501 0 300 75.1 37.7 95 95 0 76.0 26.0 20.7 972 972 0 208 48.8 24.8 0 300 75.1 YES Step 2 

Selenium Dissolved µg/L 2 75 1.00 1.00 1.00 0 163 217 1.00 7.00 2.00 1.36 0 15 1.00 0 1.00 0 1.00 7.00 2.00 YES Step 2 
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Selenium Total µg/L as P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 NO Step 3 

Silica (SiO2) Dissolved mg/L 515 515 0 23.6 17.1 2.06 485 485 0 28.0 15.1 3.09 858 858 0 23.3 11.3 3.50 0 28.0 17.1 YES Step 2 

Simazine Total µg/L 0 12 0.0200 0 0.0217 0.00577 0 0 0 0 0 0 0 12 0.0200 0 0.0217 0.00577 0.0200 0 0.0217 NO Step 3 

Sodium Dissolved µg/L 224 224 0 19000 10000 3130 0 0 0 0 0 0 313 313 0 3320000 1060000 917000 0 3320000 1060000 YES Step 2 

Total Dissolved Solids Total 
Dissolved 

mg/L 889 889 0 414 99.0 23.7 871 871 0 1150 379 183 943 943 0 25300 7620 6730 0 25300 7620 YES Step 2 

Total Suspended Solids Total 
Suspended 

mg/L 515 515 0 264 22.7 29.5 487 487 0 296 63.7 41.0 860 860 0 569 35.9 33.4 0 569 63.7 YES Step 2 

Volatile Suspended Solids Volatile 
Suspended 

mg/L 485 492 1.00 22.0 3.25 2.66 487 487 0 31.0 8.56 5.19 842 847 1.00 46.0 5.06 3.46 1.00 46.0 8.56 YES Step 2 

Styrene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Sulfate Dissolved µg/L 172 172 0 19000 8590 3260 517 517 0 251000 82400 42700 263 264 1000 874000 250000 230000 1000 874000 250000 YES Step 2 

tert-Butylbenzene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Tetrachloroethene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Thiobencarb Total µg/L 0 12 0.0200 0 0.102 0.186 0 1 0.500 0 0.500 0 0 11 0.0200 0 0.0655 0.144 0.0200 0 0.500 NO Step 3 

Toluene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Total Coliform None MPN 0 5 1.00 0 1.00 0 0 5 1.00 0 1.00 0 0 0 0 0 0 0 1.00 0 1.00 NO Step 3 

Toxaphene Total µg/L 0 12 0.200 0 0.217 0.0577 0 0 0 0 0 0 0 12 0.200 0 0.217 0.0577 0.200 0 0.217 NO Step 3 

trans-1,2-Dichloroethene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

trans-1,3-Dichloropropene Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Trichloroacetic Acid 
(TCAA) 

Total µg/L 24 24 0 88.0 28.3 21.3 53 53 0 190 58.1 42.2 21 26 1.00 160 22.9 33.9 1.00 190 58.1 YES Step 2 

Trichloroethene Total µg/L 0 4 0.500 0 0.500 0 0 32 0.500 0 0.500 0 0 5 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Trichlorofluoromethane Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Turbidity None NTU 1239 1239 0 194 15.9 19.1 1105 1105 0 196 22.8 15.5 1229 1229 0 360 21.4 18.7 0 360 22.8 YES Step 2 

Unknown hydrocarbon Total µg/L 4 4 0 0.0300 0.0200 0.00816 2 2 0 0.110 0.0800 0.0424 1 1 0 0.220 0.220 0 0 0.220 0.220 YES Step 2 

UV Absorbance @254nm None absorbanc
e/cm 

230 230 0 0.219 0.0591 0.0295 0 0 0 0 0 0 258 258 0 0.295 0.0842 0.0391 0 0.295 0.0842 YES Step 2 

Vinyl chloride Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

Water Temperature None °C 973 973 0 34.6 16.3 5.14 486 486 0 28.0 17.8 5.44 979 979 0 24.0 16.8 4.36 0 34.6 17.8 YES Step 2 

Yttrium Dissolved µg/L 0 0 0 0 0 0 0 0 0 0 0 0 0 5 100 0 860 767 100 0 860 NO Step 3 

Zinc Dissolved µg/L 23 23 0 12.0 8.78 2.26 34 43 5.00 120 15.7 20.0 26 26 0 163 15.2 30.4 5.00 163 15.7 YES Step 2 

Zinc Total µg/L 35 35 0 30.0 11.7 5.73 9 9 0 60.0 25.6 18.1 40 40 0 590 30.2 91.7 0 590 30.2 YES Step 2 

Totals                          

PCBs (Polychlorinated 
biphenyls) 

Total µg/L 0 12 0.100 0 0.108 0.0289 0 0 0 0 0 0 0 12 0.100 0 0.108 0.0289 0.100 0 0.108 NO Step 3 

Haloacetic acids Total µg/L 24 24 1.00 144 57.5 32.5 53 53 1.00 330 113 63.7 26 26 1.00 141 61.4 26.7 1.00 330 113 YES Step 2 

Total Trihalomethanes Total µg/L 253 256 0.500 1110 236 129 205 206 0.500 1470 462 176 188 188 0.500 1640 518 212 0.500 1640 518 YES Step 2 

Xylenes Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 

PAHs Total µg/L 0 6 0.500 0 0.500 0 0 33 0.500 0 0.500 0 0 8 0.500 0 0.500 0 0.500 0 0.500 NO Step 3 



 Screening Analysis 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8C-9 
2015 

ICF 00139.14 

 

Table SA-7. Step 2: All Constituents (Totaling 65) that were Detected at Least Once at a Source Water Monitoring Location 1 

Detected Constituents Fraction Units Criteria 
Maximum 
Detect 

Exceeds 
Water 
Quality 
Objective 
or Criteria 

2010 
303(d) 
listed 

Concern 
Based on 
Professional 
Judgment 

Concern 
Based on 
Public 
Scoping 

Carried 
Forward? 

Altered 
Water 
Quality (e.g., 
degradation) 
Possible 

Alkalinity Total mg/L as 
CaCO3 

None 105     NO  

Aluminum Dissolved μg/L 87 157 X  X  Step 5 YES 

Aluminum Total μg/L 200 901 X X X  Step 5 YES 

Ammonia Dissolved mg/L as N 25 1.40   X X Step 5 NO 

Ammonia Total mg/L as N 25 0.770   X X Step 5 NO 

Arsenic Dissolved μg/L 10 20.0 X  X  Step 5 YES 

Arsenic Total µg/L 10 20.0 X  X  Step 5 YES 

Asbestos, Chrysotile None MFL 7 3,490 X    Step 5  

Atra Simazine (Atrazine & 
Simazine together) 

Total µg/L None 0.150     NO  

BHC Total µg/L None 0.0200  X   Step 5  

Biochemical Oxygen 
Demand (BOD) 

Total mg/L None 2.80     NO  

Boron Dissolved µg/L 800 1,900 X X X X Step 5 YES 

Bromide Dissolved µg/L None 22,600   X X Step 5  

Bromochloroacetic Acid 
(BCAA) 

Total µg/L None 49.0     NO  

Bromodichloromethane Total µg/L 0.56 370 X    Step 5  

Bromoform Total µg/L 4.3 1,400 X    Step 5  

Cadmium Dissolved µg/L 1.1 10.0 X  X X Step 5  

Cadmium Total µg/L 1.1 20.0 X  X X Step 5  

Calcium Dissolved µg/L None 249,000     NO  

Captafol Total µg/L None 0.0200     NO  

Chloride Dissolved µg/L 250,000 12,600,000 X X X  Step 5  
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Detected Constituents Fraction Units Criteria 
Maximum 
Detect 

Exceeds 
Water 
Quality 
Objective 
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Concern 
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Professional 
Judgment 
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Based on 
Public 
Scoping 

Carried 
Forward? 

Altered 
Water 
Quality (e.g., 
degradation) 
Possible 

Chloride Total µg/L 250,000 14,700,000 X X X  Step 5  

Chloroform Total µg/L None 1,400     NO  

Chlorophyll a Total µg/L None 499     NO  

Chromium Dissolved µg/L 50 10.0     NO YES 

Chromium Total µg/L 50 30.0     NO YES 

Color Total Color Units 15 406 X    Step 5  

Conductance (EC) None µS/cm 900 18,500 X X X  Step 5  

Copper Dissolved µg/L 3.1 149 X X X  Step 5  

Copper Total µg/L 3.1 478 X X X  Step 5  

Dacthal (DCPA) Total µg/L None 0.480     NO  

Dibromoacetic Acid 
(DBAA) 

Total µg/L 60 110 X    Step 5 YES 

Dibromochloromethane Total µg/L 0.401 590 X    Step 5  

Dichloroacetic Acid (DCAA) Total µg/L 60 140 X    Step 5 YES 

Escherichiacoli Total MPN/100ml None 3,440  X X  Step 5  

Fluorescence Total Fluoresence 
Uni 

None 56.7     NO  

Hardness Dissolved mg/L as 
CaCO3 

None 1,710     NO  

Hardness Total mg/L as 
CaCO3 

None 2,520     NO  

Iron Dissolved µg/L 300 110     NO YES 

Iron Total µg/L 300 8,400 X    Step 5 YES 

Kjeldahl Nitrogen Total mg/L as N None 3.40     NO  

Lead Dissolved µg/L 2.5 12.0 X  X  Step 5  

Lead Total µg/L 2.5 270 X  X  Step 5  

Magnesium Dissolved µg/L None 461,000     NO  
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Detected Constituents Fraction Units Criteria 
Maximum 
Detect 
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Water 
Quality 
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Carried 
Forward? 

Altered 
Water 
Quality (e.g., 
degradation) 
Possible 

Manganese Dissolved µg/L 50 710 X    Step 5  

Manganese Total µg/L 50 950 X    Step 5  

Mercury Total µg/L 0.025 1.00 X X X  Step 5  

Methoxychlor Total µg/L 30 0.0900     NO NO 

Methyl tert-butyl ether 
(MTBE) 

Total µg/L 5 5.00     NO YES 

Monobromoacetic Acid 
(MBAA) 

Total µg/L 60 6.50     NO NO 

Nickel Dissolved µg/L 8.2 10.0 X X X X Step 5 YES 

Nitrate Dissolved mg/L as N 10 9.79   X X Step 5 YES 

Nitrite Dissolved mg/L as N 1 4.60 X    Step 5  

Nitrite + Nitrate Dissolved mg/L as N 10 4.60   X X Step 5 YES 

Organic Carbon Dissolved mg/L as C 2 11.4 X  X X Step 5  

Organic Carbon Total mg/L as C 2 14.9 X  X X Step 5  

Organic Nitrogen Dissolved mg/L as N None 1.80     NO  

Organic Nitrogen Total mg/L as N None 2.00     NO  

Oxygen Dissolved mg/L 7 834 X X  X Step 5  

pH None pH Units 6.5 10.7 X    Step 5  

Pheophytin a Total µg/L None 168     NO  

Phosphorus Dissolved µg/L as P None 6.52   X X Step 5  

Phosphorus Total µg/L as P None 1400   X X Step 5  

Potassium Dissolved µg/L None 134,000     NO  

Secchi Total cm None 300     NO  

Selenium Dissolved µg/L 4 7.00 X X X X Step 5 YES 

Silica (SiO2) Dissolved mg/L None 28.0     NO  

Sodium Dissolved µg/L None 3,320,000     NO  
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Detected Constituents Fraction Units Criteria 
Maximum 
Detect 

Exceeds 
Water 
Quality 
Objective 
or Criteria 

2010 
303(d) 
listed 

Concern 
Based on 
Professional 
Judgment 

Concern 
Based on 
Public 
Scoping 

Carried 
Forward? 

Altered 
Water 
Quality (e.g., 
degradation) 
Possible 

Total Dissolved Solids Total 
Dissolved 

mg/L 500 25,300 X X X  Step 5  

Total Suspended Solids Total 
Suspended 

mg/L None 569   X  Step 5  

Volatile Suspended Solids Volatile 
Suspended 

mg/L None 46.0   X  Step 5  

Sulfate Dissolved µg/L 250,000 874,000 X    Step 5  

Trichloroacetic Acid 
(TCAA) 

Total µg/L 60 190 X    Step 5 YES 

Turbidity None NTU 5 360 X  X X Step 5  

Unknown hydrocarbon Total µg/L None 0.220     NO  

UV Absorbance @254nm None absorbance/
cm 

None 0.295     NO  

Water Temperature None °C None 34.6   X X Step 5  

Zinc Dissolved µg/L 81 163 X X X  Step 5 YES 

Zinc Total µg/L 81 590 X X X  Step 5 YES 

Haloacetic acids Total µg/L 60 330 X  X  Step 5  

Total Trihalomethanes Total µg/L 80 1,640 X  X  Step 5  
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Table SA-10. Step 5: Determination of whether constituents detected at least once at a source water 1 

monitoring location (totaling 39) will be assessed quantitatively. 2 

Detected Constituents of 
Concern 

Measured 
at all 
locations 

# Measured 
Exceeds 
Threshold at 
Each Location 1 

# Detects 
Exceeds 
Threshold 
at Each 
Location 2 

Adequate 
Delta 
Modeling 
Tools 

Modeling 
Needed for 
Impact 
Assessment 

Type of 
Assessment 

Aluminum      Qualitative 
Ammonia X X X   Qualitative 
Arsenic X X X X  Qualitative 
Asbestos, Chrysotile X     Qualitative 
BHC X     Qualitative 
Boron X X X X X Quantitative 
Bromide X X X X X Quantitative 
Bromodichloromethane X X X   Qualitative 
Bromoform X X    Qualitative 
Cadmium X   X  Qualitative 
Chloride X X X X X Quantitative 
Color X X X   Qualitative 
Conductance (EC) X X X X X Quantitative 
Copper X X X X  Qualitative 
Dibromoacetic Acid (DBAA) X X    Qualitative 
Dibromochloromethane X X    Qualitative 
Dichloroacetic Acid (DCAA) X X X   Qualitative 
Escherichiacoli X X    Qualitative 
Lead X   X  Qualitative 
Manganese X   X  Qualitative 
Mercury X   X X Qualitative 
Nickel    X  Qualitative 
Nitrate X X X   Qualitative 
Nitrite X X X   Qualitative 
Nitrite + Nitrate X X X   Qualitative 
Organic Carbon X X X X X Quantitative 
Oxygen X X X   Qualitative 
pH X X X   Qualitative 
Phosphorus X X X   Qualitative 
Selenium X X X 3 X X Quantitative 
Total Dissolved Solids X X X X X Quantitative 
Total Suspended Solids X X X   Qualitative 
Volatile Suspended Solids X X X   Qualitative 
Sulfate X X X X  Qualitative 
Trichloroacetic Acid (TCAA) X X X   Qualitative 
Turbidity X X X   Qualitative 
Water Temperature X X X X  Qualitative 
Zinc X X X X  Qualitative 
Haloacetic acids X X X   Qualitative 
Total Trihalomethanes X X X   Qualitative 
1 Threshold was at least 10 measurements at each location. 3 
2 Threshold was at least 10 detects at a single location. 4 
3 Additional data not included in the original Screening Analysis database allowed for a quantitative assessment 5 

for selenium 6 

 7 
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Table SA-11. Step 6 Water quality constituents (totaling 72) for which detailed assessments were 1 

performed 2 

Constituents Carried Forward for 
Further Analysis Quantitative Qualitative Location of Assessment 

Aluminum 

 

X Trace Metals 

Ammonia 

 

X Ammonia 

Boron  X 

 

Boron 

Bromide X 

 

Bromide 

Chloride X 

 

Chloride 

Oxygen 

 

X Dissolved Oxygen 

Conductance (EC) X 

 

Electrical Conductivity (EC)/TDS 

Total Dissolved Solids X 

 

Electrical Conductivity (EC)/TDS 

Mercury X 

 

Mercury 

Nitrate X X Nitrate 

Nitrite 

 

X Nitrate 

Nitrite + Nitrate 

 

X Nitrate 

Bromodichloromethane 

 

X Organic Carbon (DOC/TOC) 

Bromoform 

 

X Organic Carbon (DOC/TOC) 

Dibromoacetic Acid (DBAA) 

 

X Organic Carbon (DOC/TOC) 

Dibromochloromethane 

 

X Organic Carbon (DOC/TOC) 

Dichloroacetic Acid (DCAA) 

 

X Organic Carbon (DOC/TOC) 

Organic Carbon X 

 

Organic Carbon (DOC/TOC) 

Trichloroacetic Acid (TCAA) 

 

X Organic Carbon (DOC/TOC) 

Haloacetic acids 

 

X Organic Carbon (DOC/TOC) 

Total Trihalomethanes 

 

X Organic Carbon (DOC/TOC) 

Cryptosporidium 

 

X Pathogens 

Escherichiacoli 

 

X Pathogens 

Aldrin 

 

X Pesticides and Herbicides 

BHC 

 

X Pesticides and Herbicides 

BHC-alpha 

 

X Pesticides and Herbicides 

BHC-beta 

 

X Pesticides and Herbicides 

BHC-delta 

 

X Pesticides and Herbicides 

BHC-gamma (Lindane) 

 

X Pesticides and Herbicides 

Chlordane 

 

X Pesticides and Herbicides 

Chlorpyrifos 

 

X Pesticides and Herbicides 

Diazinon 

 

X Pesticides and Herbicides 

Dieldrin 

 

X Pesticides and Herbicides 

Endosulfan (mixed isomers) 

 

X Pesticides and Herbicides 

Endosulfan-I 

 

X Pesticides and Herbicides 

Endosulfan-II 

 

X Pesticides and Herbicides 

Endrin 

 

X Pesticides and Herbicides 

Heptachlor 

 

X Pesticides and Herbicides 

p,p'-DDD 

 

X Pesticides and Herbicides 

p,p'-DDE 

 

X Pesticides and Herbicides 

p,p'-DDT 

 

X Pesticides and Herbicides 

Toxaphene 

 

X Pesticides and Herbicides 

Pyrethroids 

 

X Pesticides and Herbicides 

Phosphorus 

 

X Phosphorus 

Selenium X 

 

Selenium 

Arsenic 

 

X Trace Metals 
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Constituents Carried Forward for 
Further Analysis Quantitative Qualitative Location of Assessment 

Cadmium 

 

X Trace Metals 

Copper 

 

X Trace Metals 

Lead 

 

X Trace Metals 

Manganese 

 

X Trace Metals 

Nickel 

 

X Trace Metals 

Zinc 

 

X Trace Metals 

Aluminum 

 

X Trace Metals 

Silver 

 

X Trace Metals 

Total Suspended Solids 

 

X Turbidity and TSS 

Volatile Suspended Solids 

 

X Turbidity and TSS 

Turbidity 

 

X Turbidity and TSS 

Water Temperature 

 

X Fisheries and Aquatic Resources 

Asbestos, Chrysotile 

 

X Screening Analysis 

Color 

 

X Screening Analysis 

Dioxins/Furans 

 

X Screening Analysis 

Endocrine Disruptors and CECs 

 

X Screening Analysis 

PAHs 

 

X Screening Analysis 

PCB-1016 

 

X Screening Analysis 

PCB-1221 

 

X Screening Analysis 

PCB-1232 

 

X Screening Analysis 

PCB-1242 

 

X Screening Analysis 

PCB-1248 

 

X Screening Analysis 

PCB-1254 

 

X Screening Analysis 

PCB-1260 

 

X Screening Analysis 

PCBs (Polychlorinated biphenyls) 

 

X Screening Analysis 

pH 

 

X Screening Analysis 

Sulfate 

 

X Screening Analysis 

 1 

2 
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Appendix 8G 1 

Chloride 2 

8G.1 Chloride Methodology 3 

Chloride was modeled quantitatively for the Delta in two ways. First, a quantitative assessment 4 
utilizing a mass-balance approach (DSM2 fingerprinting data combined with historical source water 5 
quality data) was employed. Additionally, results of a second modeling approach utilizing DSM2-6 
QUAL modeled EC and EC to chloride relationships were used to supplement the results of the mass-7 
balance approach. Section 8.1.1.1, 8.3.1.3, and the chloride discussion under section 8.3.1.7 provide 8 
more detailed information regarding the assessment methodology for chloride and the details of the 9 
quantitative approaches. Figures and tables to support the assessment are provided below. 10 

Understanding the uncertainties and limitations in the modeling and assessment approach is 11 
important for interpreting the results and effects analysis, including assessment of compliance with 12 
water quality objectives. Please refer to Section 8.3.1.1, Models Used and Their Linkages, and Section 13 
8.3.1.3, Plan Area, for a description of these limitations. In light of these limitations, the assessment 14 
of compliance is conducted in terms of assessing the overall direction and degree to which Delta 15 
chloride would be affected relative to a baseline, and discussion of compliance does not imply that 16 
the alternative would literally cause Delta chloride to be out of compliance a certain period of time. 17 
In other words, the model results are used in a comparative mode, not a predictive mode. 18 
  19 
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Table Cl-64. Number of years Bay-Delta Water Quality Control Plan 150 mg/L objective exceeded 1 
Contra Costa Canal Pumping Plant #1 for existing conditions, No Action Alternative LLT, and 2 
Alternatives 1–9. 3 

Scenario 

Total number 

of Years 

# of Years when standards 

are violated 

% of Years when standards 

are violated 

Ex. Cond. 15 1 7 

No Act. LLT 15 0 0 

Alt 1 LLT 15 2 13 

Alt 2 LLT 15 2 13 

Alt 3 LLT 15 1 7 

Alt 4 LLT Scn H1 15 1 7 

Alt 4 LLT Scn H2 15 1 7 

Alt 4 LLT Scn H3 15 1 7 

Alt 4 LLT Scn H4 15 1 7 

Alt 5 LLT 15 1 13 

Alt 6 LLT 15 1 13 

Alt 7 LLT 15 3 20 

Alt 8 LLT 15 2 13 

Alt 9 LLT 15 2 13 
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Appendix 8H 1 

Electrical Conductivity 2 

8H.1 Appendix Overview 3 

This appendix begins with a brief overview of the electrical conductivity methodology and 4 
uncertainties and limitations inherent in the methodology, then provides tables of the results of the 5 
modeling approach. This appendix also includes technical memoranda prepared for use in the 6 
EIR/EIS. The formats, figure numbers, and table numbers in the individual memoranda were not 7 
changed because the memos were incorporated in their entirety. The following memos are included 8 
as separate Attachments to Appendix 8H: 9 

 Attachment 1: BDCP EIR/EIS Water Quality Sensitivity Analysis 10 

 Attachment 2: San Joaquin River Salinity Objective at and between Jersey Point and Prisoners 11 
Point 12 

8H.2 Electrical Conductivity Methodology 13 

Electrical conductivity (EC) was modeled quantitatively for the Delta using DSM2-QUAL model 14 
output. Section 8.3.1.1, 8.3.1.3, and the EC discussion under section 8.3.1.7 provide more detailed 15 
information regarding the assessment methodology for EC and the details of the quantitative 16 
approach.  17 

The assessment of Bay-Delta WQCP EC objectives showed exceedances of these objectives at several 18 
locations under Existing Conditions, No Action, and BDCP Alternatives. Understanding the 19 
uncertainties and limitations in the modeling and assessment approach is important for interpreting 20 
the results and effects analysis, including assessment of compliance with water quality objectives. 21 
Please refer to Section 8.3.1.1, Models Used and Their Linkages, and Section 8.3.1.3, Plan Area, for a 22 
description of these limitations. In light of these limitations, the assessment of compliance is 23 
conducted in terms of assessing the overall direction and degree to which Delta EC would be 24 
affected relative to a baseline, and discussion of compliance does not imply that the alternative 25 
would literally cause Delta EC to be out of compliance a certain period of time. In other words, the 26 
model results are used in a comparative mode, not a predictive mode. 27 

Furthermore, there are several factors related to the modeling approach that may result in modeling 28 
artifacts that show objective exceedance, when in reality no such exceedance would occur. 29 
Sensitivity analyses and further other analyses were performed to evaluate whether exceedances 30 
were indeed modeling artifacts or were potential project related impacts that may actually occur. 31 
The sensitivity analysis modeling runs were limited to the Existing Conditions, No Action 32 
Alternative, and Alternative 4 Scenario H3, but the findings from these analyses can generally be 33 
extended to other scenarios of Alternative 4 and the other project alternatives. A complete 34 
discussion of the sensitivity analysis modeling runs performed and the results for EC is included in 35 
Attachment 1 of this Appendix. 36 
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DWR and USBR have every intention of operating SWP and CVP facilities by fine tuning reservoir 1 
storage and exports in real time to meet D-1641 standards, and any changes to D-1641 as adopted 2 
by the SWRCB. Actual operations are continuously adjusted to respond to reservoir storages, river 3 
flows, exports, in-Delta demands, tides, and other factors to insure compliance to regulatory 4 
requirements to the extent possible. 5 

For further information, additional description of the model limitations related to the water quality 6 
modeling results are found in Appendix 5A. The limitations of the input assumptions described in 7 
Appendix 5A, such as Delta agricultural drainage and return flows, should be considered when 8 
DSM2 EC results are used to compare performance of a baseline or an alternative against the 9 
standards. 10 

8H.3 Electrical Conductivity Modeling Results and 11 

Compliance Assessment Tables 12 

 13 
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Table EC-1. Number of days Delta locations exceed Bay-Delta Water Quality Control Plan objectives, and number of days out of compliance, for Alternative 1 LLT. 1 

Location a 
# of Days Objective 

Applicable 

# of Days Objective Exceeded b % of Days Objective Exceeded b # of Days Out of Compliance c % of Days Out of Compliance c 

Ex. Cond. No Act. LLT Alt 1 LLT Ex. Cond. No Act. LLT Alt 1 LLT Ex. Cond. No Act. LLT Alt 1 LLT Ex. Cond. No Act. LLT Alt 1 LLT 

Sacramento River at Emmaton / 
Three Mile Slough nr. Sacramento 
River (AGR) d 

2,176 120 297 54 6 14 2 233 540 160 11 25 7 

Sacramento River at Emmaton 
(AGR) 

2,176 120 297 668 6 14 31 233 540 977 11 25 45 

San Joaquin River at Jersey Point 
(AGR) 

2,176 415 299 319 19 14 15 623 566 514 29 26 24 

S. Fork Mokelumne River at 
Terminous (AGR) 

2,176 0 0 0 0 0 0 0 0 0 0 0 0 

San Joaquin River at San Andreas 
Landing (AGR) 

2,176 14 13 73 1 1 3 27 26 138 1 1 6 

San Joaquin River at Vernalis 
(AGR) 

5,842 163 154 154 3 3 3 424 415 415 7 7 7 

San Joaquin River at Brandt Bridge 
(AGR) 

5,842 188 183 193 3 3 3 449 444 483 8 8 8 

Old River near Middle River (AGR) 5,842 183 177 178 3 3 3 444 438 439 8 7 8 

Old River at Tracy Bridge (AGR) 5,842 250 206 211 4 4 4 569 467 472 10 8 8 

San Joaquin River at Jersey Point 
(F&W) 

671 0 21 21 0 3 3 0 21 21 0 3 3 

San Joaquin River at Prisoners 
Point (F&W) 

671 38 10 17 6 1 2 64 10 17 10 1 2 

Notes: 2 
a (AGR) = for the protection of agricultural beneficial uses; (F&W) = for the protection of fish and wildlife beneficial uses. 3 
b Number of days the Bay-Delta Water Quality Control Plan EC objective was exceeded at the location. 4 
c Number of days the EC at the location was out of compliance with the Bay-Delta Water Quality Control Plan EC objective. Days out of compliance was determined according to Table 2, footnote 2, which states: “Determination of compliance with an 5 
objective expressed as a running average begins on the last day of the averaging period. The averaging period commences with the first day of the time period for the applicable objective. If the objective is not met on the last day of the averaging period, 6 
all days in the averaging period are considered out of compliance.” 7 
d Data for Existing Conditions and No Action LLT are for Sacramento River at Emmaton, per the definition of these baselines. Data for the BDCP alternative is for Three Mile Slough, per the description of the alternative.  8 
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Table EC-2. Number of days Delta locations exceed Bay-Delta Water Quality Control Plan objectives, and number of days out of compliance, for Alternative 2 LLT. 1 

Location a 
# of Days Objective 

Applicable 

# of Days Objective Exceeded b % of Days Objective Exceeded b # of Days Out of Compliance c % of Days Out of Compliance c 

Ex. Cond. No Act. LLT Alt 2 LLT Ex. Cond. No Act. LLT Alt 2 LLT Ex. Cond. No Act. LLT Alt 2 LLT Ex. Cond. No Act. LLT Alt 2 LLT 

Sacramento River at Emmaton / 
Three Mile Slough nr. Sacramento 
River (AGR) d 

2,176 120 297 38 6 14 2 233 540 142 11 25 7 

Sacramento River at Emmaton 
(AGR) 

2,176 120 297 567 6 14 26 233 540 868 11 25 40 

San Joaquin River at Jersey Point 
(AGR) 

2,176 415 299 377 19 14 17 623 566 598 29 26 27 

S. Fork Mokelumne River at 
Terminous (AGR) 

2,176 0 0 0 0 0 0 0 0 0 0 0 0 

San Joaquin River at San Andreas 
Landing (AGR) 

2,176 14 13 105 1 1 5 27 26 174 1 1 8 

San Joaquin River at Vernalis 
(AGR) 

5,842 163 154 154 3 3 3 424 415 415 7 7 7 

San Joaquin River at Brandt Bridge 
(AGR) 

5,842 188 183 177 3 3 3 449 444 438 8 8 7 

Old River near Middle River (AGR) 5,842 183 177 184 3 3 3 444 438 445 8 7 8 

Old River at Tracy Bridge (AGR) 5,842 250 206 330 4 4 6 569 467 678 10 8 12 

San Joaquin River at Jersey Point 
(F&W) 

671 0 21 10 0 3 1 0 21 15 0 3 2 

San Joaquin River at Prisoners 
Point (F&W) 

671 38 10 185 6 1 25 64 10 210 10 1 29 

Notes: 2 
a (AGR) = for the protection of agricultural beneficial uses; (F&W) = for the protection of fish and wildlife beneficial uses. 3 
b Number of days the Bay-Delta Water Quality Control Plan EC objective was exceeded at the location. 4 
c Number of days the EC at the location was out of compliance with the Bay-Delta Water Quality Control Plan EC objective. Days out of compliance was determined according to Table 2, footnote 2, which states: “Determination of compliance with an 5 
objective expressed as a running average begins on the last day of the averaging period. The averaging period commences with the first day of the time period for the applicable objective. If the objective is not met on the last day of the averaging period, 6 
all days in the averaging period are considered out of compliance.” 7 
d Data for Existing Conditions and No Action LLT are for Sacramento River at Emmaton, per the definition of these baselines. Data for the BDCP alternative is for Three Mile Slough, per the description of the alternative.  8 
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Table EC-3. Number of days Delta locations exceed Bay-Delta Water Quality Control Plan objectives, and number of days out of compliance, for Alternative 3 LLT. 1 

Location a 
# of Days Objective 

Applicable 

# of Days Objective Exceeded b % of Days Objective Exceeded b # of Days Out of Compliance c % of Days Out of Compliance c 

Ex. Cond. No Act. LLT Alt 3 LLT Ex. Cond. No Act. LLT Alt 3 LLT Ex. Cond. No Act. LLT Alt 3 LLT Ex. Cond. No Act. LLT Alt 3 LLT 

Sacramento River at Emmaton / 
Three Mile Slough nr. Sacramento 
River (AGR) d 

2,176 120 297 53 6 14 2 233 540 159 11 25 7 

Sacramento River at Emmaton 
(AGR) 

2,176 120 297 663 6 14 30 233 540 951 11 25 44 

San Joaquin River at Jersey Point 
(AGR) 

2,176 415 299 328 19 14 15 623 566 536 29 26 25 

S. Fork Mokelumne River at 
Terminous (AGR) 

2,176 0 0 0 0 0 0 0 0 0 0 0 0 

San Joaquin River at San Andreas 
Landing (AGR) 

2,176 14 13 77 1 1 4 27 26 129 1 1 6 

San Joaquin River at Vernalis 
(AGR) 

5,842 163 154 154 3 3 3 424 415 415 7 7 7 

San Joaquin River at Brandt Bridge 
(AGR) 

5,842 188 183 181 3 3 3 449 444 442 8 8 8 

Old River near Middle River (AGR) 5,842 183 177 178 3 3 3 444 438 439 8 7 8 

Old River at Tracy Bridge (AGR) 5,842 250 206 210 4 4 4 569 467 471 10 8 8 

San Joaquin River at Jersey Point 
(F&W) 

671 0 21 21 0 3 3 0 21 21 0 3 3 

San Joaquin River at Prisoners 
Point (F&W) 

671 38 10 16 6 1 2 64 10 16 10 1 2 

Notes: 2 
a (AGR) = for the protection of agricultural beneficial uses; (F&W) = for the protection of fish and wildlife beneficial uses. 3 
b Number of days the Bay-Delta Water Quality Control Plan EC objective was exceeded at the location. 4 
c Number of days the EC at the location was out of compliance with the Bay-Delta Water Quality Control Plan EC objective. Days out of compliance was determined according to Table 2, footnote 2, which states: “Determination of compliance with an 5 
objective expressed as a running average begins on the last day of the averaging period. The averaging period commences with the first day of the time period for the applicable objective. If the objective is not met on the last day of the averaging period, 6 
all days in the averaging period are considered out of compliance.” 7 
d Data for Existing Conditions and No Action LLT are for Sacramento River at Emmaton, per the definition of these baselines. Data for the BDCP alternative is for Three Mile Slough, per the description of the alternative.  8 
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Table EC-4. Number of days Delta locations exceed Bay-Delta Water Quality Control Plan objectives, and number of days out of compliance, for Alternative 4 LLT. 1 

Location a 

# of Days 
Objective 

Applicable 

# of Days Objective Exceeded b % of Days Objective Exceeded b # of Days Out of Compliance c % of Days Out of Compliance c 

Ex. 
Cond. 

No 
Act. 
LLT 

Alt 4 
LLT 
H1 

Alt 4 
LLT 
H2 

Alt 4 
LLT 
H3 

Alt 4 
LLT 
H4 

Ex. 
Cond. 

No 
Act. 
LLT 

Alt 4 
LLT 
H1 

Alt 4 
LLT 
H2 

Alt 4 
LLT 
H3 

Alt 4 
LLT 
H4 

Ex. 
Cond. 

No 
Act. 
LLT 

Alt 4 
LLT 
H1 

Alt 4 
LLT 
H2 

Alt 4 
LLT 
H3 

Alt 4 
LLT 
H4 

Ex. 
Cond. 

No 
Act. 
LLT 

Alt 4 
LLT 
H1 

Alt 4 
LLT 
H2 

Alt 4 
LLT 
H3 

Alt 4 
LLT 
H4 

Sacramento River 
at Emmaton (AGR) 

2,176 120 297 587 626 601 627 6 14 27 29 28 29 233 540 876 935 923 930 11 25 40 43 42 43 

San Joaquin River 
at Jersey Point 
(AGR) 

2,176 415 299 411 336 380 306 19 14 19 15 17 14 623 566 638 531 594 520 29 26 29 24 27 24 

S. Fork Mokelumne 
River at Terminous 
(AGR) 

2,176 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

San Joaquin River 
at San Andreas 
Landing (AGR) 

2,176 14 13 116 70 121 55 1 1 5 3 6 3 27 26 194 135 199 107 1 1 9 6 9 5 

San Joaquin River 
at Vernalis (AGR) 

5,842 163 154 154 153 154 153 3 3 3 3 3 3 424 415 415 414 415 414 7 7 7 7 7 7 

San Joaquin River 
at Brandt Bridge 
(AGR) 

5,842 188 183 177 176 177 176 3 3 3 3 3 3 449 444 438 437 438 437 8 8 7 7 7 7 

Old River near 
Middle River (AGR) 

5,842 183 177 184 184 184 184 3 3 3 3 3 3 444 438 445 445 445 445 8 7 8 8 8 8 

Old River at Tracy 
Bridge (AGR) 

5,842 250 206 327 317 335 320 4 4 6 5 6 5 569 467 675 636 683 639 10 8 12 11 12 11 

San Joaquin River 
at Jersey Point 
(F&W) 

671 0 21 11 0 10 10 0 3 2 0 1 1 0 21 16 0 15 15 0 3 2 0 2 2 

San Joaquin River 
at Prisoners Point 
(F&W) 

671 38 10 155 225 161 225 6 1 21 31 22 31 64 10 181 238 200 238 10 1 25 33 27 33 

Notes: 2 
a (AGR) = for the protection of agricultural beneficial uses; (F&W) = for the protection of fish and wildlife beneficial uses. 3 
b Number of days the Bay-Delta Water Quality Control Plan EC objective was exceeded at the location. 4 
c Number of days the EC at the location was out of compliance with the Bay-Delta Water Quality Control Plan EC objective. Days out of compliance was determined according to Table 2, footnote 2, which states: “Determination of compliance with an 5 
objective expressed as a running average begins on the last day of the averaging period. The averaging period commences with the first day of the time period for the applicable objective. If the objective is not met on the last day of the averaging period, 6 
all days in the averaging period are considered out of compliance.” 7 
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Table EC-5. Number of days Delta locations exceed Bay-Delta Water Quality Control Plan objectives, and number of days out of compliance, for Alternative 5 LLT. 1 

Location a 
# of Days Objective 

Applicable 

# of Days Objective Exceeded b % of Days Objective Exceeded b # of Days Out of Compliance c % of Days Out of Compliance c 

Ex. Cond. No Act. LLT Alt 5 LLT Ex. Cond. No Act. LLT Alt 5 LLT Ex. Cond. No Act. LLT Alt 5 LLT Ex. Cond. No Act. LLT Alt 5 LLT 

Sacramento River at Emmaton / 
Three Mile Slough nr. Sacramento 
River (AGR) d 

2,176 120 297 53 6 14 2 233 540 169 11 25 8 

Sacramento River at Emmaton 
(AGR) 

2,176 120 297 545 6 14 25 233 540 825 11 25 38 

San Joaquin River at Jersey Point 
(AGR) 

2,176 415 299 429 19 14 20 623 566 647 29 26 30 

S. Fork Mokelumne River at 
Terminous (AGR) 

2,176 0 0 0 0 0 0 0 0 0 0 0 0 

San Joaquin River at San Andreas 
Landing (AGR) 

2,176 14 13 100 1 1 5 27 26 186 1 1 9 

San Joaquin River at Vernalis 
(AGR) 

5,842 163 154 154 3 3 3 424 415 415 7 7 7 

San Joaquin River at Brandt Bridge 
(AGR) 

5,842 188 183 182 3 3 3 449 444 443 8 8 8 

Old River near Middle River (AGR) 5,842 183 177 178 3 3 3 444 438 439 8 7 8 

Old River at Tracy Bridge (AGR) 5,842 250 206 263 4 4 5 569 467 611 10 8 10 

San Joaquin River at Jersey Point 
(F&W) 

671 0 21 20 0 3 3 0 21 20 0 3 3 

San Joaquin River at Prisoners 
Point (F&W) 

671 38 10 59 6 1 8 64 10 85 10 1 12 

Notes: 2 
a (AGR) = for the protection of agricultural beneficial uses; (F&W) = for the protection of fish and wildlife beneficial uses. 3 
b Number of days the Bay-Delta Water Quality Control Plan EC objective was exceeded at the location. 4 
c Number of days the EC at the location was out of compliance with the Bay-Delta Water Quality Control Plan EC objective. Days out of compliance was determined according to Table 2, footnote 2, which states: “Determination of compliance with an 5 
objective expressed as a running average begins on the last day of the averaging period. The averaging period commences with the first day of the time period for the applicable objective. If the objective is not met on the last day of the averaging period, 6 
all days in the averaging period are considered out of compliance.” 7 
d Data for Existing Conditions and No Action LLT are for Sacramento River at Emmaton, per the definition of these baselines. Data for the BDCP alternative is for Three Mile Slough, per the description of the alternative.  8 
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Table EC-6. Number of days Delta locations exceed Bay-Delta Water Quality Control Plan objectives, and number of days out of compliance, for Alternative 6 LLT. 1 

Location a 
# of Days Objective 

Applicable 

# of Days Objective Exceeded b % of Days Objective Exceeded b # of Days Out of Compliance c % of Days Out of Compliance c 

Ex. Cond. No Act. LLT Alt 6 LLT Ex. Cond. No Act. LLT Alt 6 LLT Ex. Cond. No Act. LLT Alt 6 LLT Ex. Cond. No Act. LLT Alt 6 LLT 

Sacramento River at Emmaton / 
Three Mile Slough nr. Sacramento 
River (AGR) d 

2,176 120 297 63 6 14 3 233 540 154 11 25 7 

Sacramento River at Emmaton 
(AGR) 

2,176 120 297 691 6 14 32 233 540 955 11 25 44 

San Joaquin River at Jersey Point 
(AGR) 

2,176 415 299 63 19 14 3 623 566 154 29 26 7 

S. Fork Mokelumne River at 
Terminous (AGR) 

2,176 0 0 0 0 0 0 0 0 0 0 0 0 

San Joaquin River at San Andreas 
Landing (AGR) 

2,176 14 13 0 1 1 0 27 26 0 1 1 0 

San Joaquin River at Vernalis 
(AGR) 

5,842 163 154 153 3 3 3 424 415 414 7 7 7 

San Joaquin River at Brandt Bridge 
(AGR) 

5,842 188 183 179 3 3 3 449 444 440 8 8 8 

Old River near Middle River (AGR) 5,842 183 177 177 3 3 3 444 438 438 8 7 7 

Old River at Tracy Bridge (AGR) 5,842 250 206 218 4 4 4 569 467 479 10 8 8 

San Joaquin River at Jersey Point 
(F&W) 

671 0 21 23 0 3 3 0 21 36 0 3 5 

San Joaquin River at Prisoners 
Point (F&W) 

671 38 10 292 6 1 40 64 10 292 10 1 40 

Notes: 2 
a (AGR) = for the protection of agricultural beneficial uses; (F&W) = for the protection of fish and wildlife beneficial uses. 3 
b Number of days the Bay-Delta Water Quality Control Plan EC objective was exceeded at the location. 4 
c Number of days the EC at the location was out of compliance with the Bay-Delta Water Quality Control Plan EC objective. Days out of compliance was determined according to Table 2, footnote 2, which states: “Determination of compliance with an 5 
objective expressed as a running average begins on the last day of the averaging period. The averaging period commences with the first day of the time period for the applicable objective. If the objective is not met on the last day of the averaging period, 6 
all days in the averaging period are considered out of compliance.” 7 
d Data for Existing Conditions and No Action LLT are for Sacramento River at Emmaton, per the definition of these baselines. Data for the BDCP alternative is for Three Mile Slough, per the description of the alternative.  8 
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Table EC-7. Number of days Delta locations exceed Bay-Delta Water Quality Control Plan objectives, and number of days out of compliance, for Alternative 7 LLT. 1 

Location a 
# of Days Objective 

Applicable 

# of Days Objective Exceeded b % of Days Objective Exceeded b # of Days Out of Compliance c % of Days Out of Compliance c 

Ex. Cond. No Act. LLT Alt 7 LLT Ex. Cond. No Act. LLT Alt 7 LLT Ex. Cond. No Act. LLT Alt 7 LLT Ex. Cond. No Act. LLT Alt 7 LLT 

Sacramento River at Emmaton / 
Three Mile Slough nr. Sacramento 
River (AGR) d 

2,176 120 297 48 6 14 2 233 540 152 11 25 7 

Sacramento River at Emmaton 
(AGR) 

2,176 120 297 412 6 14 19 233 540 631 11 25 29 

San Joaquin River at Jersey Point 
(AGR) 

2,176 415 299 372 19 14 17 623 566 593 29 26 27 

S. Fork Mokelumne River at 
Terminous (AGR) 

2,176 0 0 0 0 0 0 0 0 0 0 0 0 

San Joaquin River at San Andreas 
Landing (AGR) 

2,176 14 13 80 1 1 4 27 26 145 1 1 7 

San Joaquin River at Vernalis 
(AGR) 

5,842 163 154 155 3 3 3 424 415 445 7 7 8 

San Joaquin River at Brandt Bridge 
(AGR) 

5,842 188 183 207 3 3 4 449 444 497 8 8 9 

Old River near Middle River (AGR) 5,842 183 177 178 3 3 3 444 438 439 8 7 8 

Old River at Tracy Bridge (AGR) 5,842 250 206 219 4 4 4 569 467 480 10 8 8 

San Joaquin River at Jersey Point 
(F&W) 

671 0 21 0 0 3 0 0 21 0 0 3 0 

San Joaquin River at Prisoners 
Point (F&W) 

671 38 10 294 6 1 40 64 10 294 10 1 40 

Notes: 2 
a (AGR) = for the protection of agricultural beneficial uses; (F&W) = for the protection of fish and wildlife beneficial uses. 3 
b Number of days the Bay-Delta Water Quality Control Plan EC objective was exceeded at the location. 4 
c Number of days the EC at the location was out of compliance with the Bay-Delta Water Quality Control Plan EC objective. Days out of compliance was determined according to Table 2, footnote 2, which states: “Determination of compliance with an 5 
objective expressed as a running average begins on the last day of the averaging period. The averaging period commences with the first day of the time period for the applicable objective. If the objective is not met on the last day of the averaging period, 6 
all days in the averaging period are considered out of compliance.” 7 
d Data for Existing Conditions and No Action LLT are for Sacramento River at Emmaton, per the definition of these baselines. Data for the BDCP alternative is for Three Mile Slough, per the description of the alternative.  8 
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Table EC-8. Number of days Delta locations exceed Bay-Delta Water Quality Control Plan objectives, and number of days out of compliance, for Alternative 8 LLT. 1 

Location a 
# of Days Objective 

Applicable 

# of Days Objective Exceeded b % of Days Objective Exceeded b # of Days Out of Compliance c % of Days Out of Compliance c 

Ex. Cond. No Act. LLT Alt 8 LLT Ex. Cond. No Act. LLT Alt 8 LLT Ex. Cond. No Act. LLT Alt 8 LLT Ex. Cond. No Act. LLT Alt 8 LLT 

Sacramento River at Emmaton / 
Three Mile Slough nr. Sacramento 
River (AGR) d 

2,176 120 297 59 6 14 3 233 540 159 11 25 7 

Sacramento River at Emmaton 
(AGR) 

2,176 120 297 472 6 14 22 233 540 732 11 25 34 

San Joaquin River at Jersey Point 
(AGR) 

2,176 415 299 175 19 14 8 623 566 383 29 26 18 

S. Fork Mokelumne River at 
Terminous (AGR) 

2,176 0 0 0 0 0 0 0 0 0 0 0 0 

San Joaquin River at San Andreas 
Landing (AGR) 

2,176 14 13 8 1 1 0 27 26 34 1 1 2 

San Joaquin River at Vernalis 
(AGR) 

5,842 163 154 173 3 3 3 424 415 463 7 7 8 

San Joaquin River at Brandt Bridge 
(AGR) 

5,842 188 183 208 3 3 4 449 444 527 8 8 9 

Old River near Middle River (AGR) 5,842 183 177 195 3 3 3 444 438 485 8 7 8 

Old River at Tracy Bridge (AGR) 5,842 250 206 229 4 4 4 569 467 519 10 8 9 

San Joaquin River at Jersey Point 
(F&W) 

671 0 21 0 0 3 0 0 21 0 0 3 0 

San Joaquin River at Prisoners 
Point (F&W) 

671 38 10 279 6 1 38 64 10 279 10 1 38 

Notes: 2 
a (AGR) = for the protection of agricultural beneficial uses; (F&W) = for the protection of fish and wildlife beneficial uses. 3 
b Number of days the Bay-Delta Water Quality Control Plan EC objective was exceeded at the location. 4 
c Number of days the EC at the location was out of compliance with the Bay-Delta Water Quality Control Plan EC objective. Days out of compliance was determined according to Table 2, footnote 2, which states: “Determination of compliance with an 5 
objective expressed as a running average begins on the last day of the averaging period. The averaging period commences with the first day of the time period for the applicable objective. If the objective is not met on the last day of the averaging period, 6 
all days in the averaging period are considered out of compliance.” 7 
d Data for Existing Conditions and No Action LLT are for Sacramento River at Emmaton, per the definition of these baselines. Data for the BDCP alternative is for Three Mile Slough, per the description of the alternative.  8 
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Table EC-9. Number of days Delta locations exceed Bay-Delta Water Quality Control Plan objectives, and number of days out of compliance, for Alternative 9 LLT. 1 

Location a 
# of Days Objective 

Applicable 

# of Days Objective Exceeded b % of Days Objective Exceeded b # of Days Out of Compliance c % of Days Out of Compliance c 

Ex. Cond. No Act. LLT Alt 9 LLT Ex. Cond. No Act. LLT Alt 9 LLT Ex. Cond. No Act. LLT Alt 9 LLT Ex. Cond. No Act. LLT Alt 9 LLT 

Sacramento River at Emmaton / 
Three Mile Slough nr. Sacramento 
River (AGR) d 

2,176 120 297 116 6 14 5 233 540 233 11 25 11 

Sacramento River at Emmaton 
(AGR) 

2,176 120 297 381 6 14 18 233 540 675 11 25 31 

San Joaquin River at Jersey Point 
(AGR) 

2,176 415 299 95 19 14 4 623 566 160 29 26 7 

S. Fork Mokelumne River at 
Terminous (AGR) 

2,176 0 0 0 0 0 0 0 0 0 0 0 0 

San Joaquin River at San Andreas 
Landing (AGR) 

2,176 14 13 18 1 1 1 27 26 31 1 1 1 

San Joaquin River at Vernalis 
(AGR) 

5,842 163 154 153 3 3 3 424 415 414 7 7 7 

San Joaquin River at Brandt Bridge 
(AGR) 

5,842 188 183 16 3 3 0 449 444 45 8 8 1 

Old River near Middle River (AGR) 5,842 183 177 130 3 3 2 444 438 391 8 7 7 

Old River at Tracy Bridge (AGR) 5,842 250 206 148 4 4 3 569 467 409 10 8 7 

San Joaquin River at Jersey Point 
(F&W) 

671 0 21 18 0 3 2 0 21 18 0 3 2 

San Joaquin River at Prisoners 
Point (F&W) 

671 38 10 0 6 1 0 64 10 0 10 1 0 

Notes: 2 
a (AGR) = for the protection of agricultural beneficial uses; (F&W) = for the protection of fish and wildlife beneficial uses. 3 
b Number of days the Bay-Delta Water Quality Control Plan EC objective was exceeded at the location. 4 
c Number of days the EC at the location was out of compliance with the Bay-Delta Water Quality Control Plan EC objective. Days out of compliance was determined according to Table 2, footnote 2, which states: “Determination of compliance with an 5 
objective expressed as a running average begins on the last day of the averaging period. The averaging period commences with the first day of the time period for the applicable objective. If the objective is not met on the last day of the averaging period, 6 
all days in the averaging period are considered out of compliance.” 7 
d Data for Existing Conditions and No Action LLT are for Sacramento River at Emmaton, per the definition of these baselines. Data for the BDCP alternative is for Three Mile Slough, per the description of the alternative.  8 
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Table EC-10: Period average EC levels at Bay-Delta Water Quality Control Plan compliance locations and frequency of exceedance of Bay-Delta Water Quality Control Plan objectives for Banks and Jones pumping plants. 1 

Location Period a 

Period Average Electrical Conductivity (µmhos/cm) 

Bay-Delta Water Quality Control Plan objective 
(1000 µmhos/cm) b 

Frequency of Criterion/Objective Exceedance (%) 

Ex. 
Cond. 

No Act. 
LLT 

Alt 1 
LLT 

Alt 2 
LLT 

Alt 3 
LLT 

Alt 4 
LLT 

H1 

Alt 4 
LLT 

H2 

Alt 4 
LLT 

H3 

Alt 4 
LLT 

H4 
Alt 5 
LLT 

Alt 6 
LLT 

Alt 7 
LLT 

Alt 8 
LLT 

Alt 9 
LLT 

Ex. 
Cond. 

No 
Act. 
LLT 

Alt 1 
LLT 

Alt 2 
LLT 

Alt 3 
LLT 

Alt 4 
LLT 

H1-H4 
Alt 5 
LLT 

Alt 6 
LLT 

Alt 7 
LLT 

Alt 8 
LLT 

Alt 9 
LLT 

W
es

te
rn

 D
el

ta
 

Sac. R. at 
Emmaton / 
Three Mile Sl. nr. 
Sac. River c 

ALL 1069 1078 778 677 767 - - - - 695 540 574 603 940 - - - - - - - - - - - 

DROUGHT 1449 1600 1036 983 1008 - - - - 989 776 792 829 1405 - - - - - - - - - - - 

Sac. R. at 
Emmaton 

ALL 1069 1078 1238 1063 1219 1205 1221 1070 1072 1096 845 887 935 1302 - - - - - - - - - - - 

DROUGHT 1449 1600 1675 1578 1621 1644 1629 1559 1559 1591 1265 1266 1317 1976 - - - - - - - - - - - 

SJR at Jersey 
Point 

ALL 1135 976 1003 838 997 957 944 831 832 907 498 706 681 761 - - - - - - - - - - - 

DROUGHT 1410 1323 1238 1166 1235 1216 1206 1139 1146 1188 671 913 886 1125 - - - - - - - - - - - 

In
te

ri
o

r 

D
el

ta
 

S.F. Moke. R. 
Term. 

ALL 203 202 212 213 210 212 213 212 213 210 218 214 214 201 - - - - - - - - - - - 

DROUGHT 209 207 215 217 215 216 217 216 217 215 222 219 218 204 - - - - - - - - - - - 

SJR at San. 

And. Landing 

ALL 395 376 444 399 444 432 430 397 398 415 316 372 362 457 - - - - - - - - - - - 

DROUGHT 470 468 527 516 531 529 530 502 504 515 367 450 436 625 - - - - - - - - - - - 

So
u

th
er

n
 

D
el

ta
 

SJR at Vernalis 
ALL 581 570 569 570 569 570 569 570 568 569 570 570 571 569 - - - - - - - - - - - 

DROUGHT 718 698 698 698 698 698 698 698 697 698 699 700 702 697 - - - - - - - - - - - 

SJR at Brandt 
Bridge 

ALL 586 574 574 576 575 576 575 575 574 575 575 576 577 396 - - - - - - - - - - - 

DROUGHT 726 700 708 705 708 705 705 705 704 706 706 710 710 486 - - - - - - - - - - - 

Old River at 
Middle River 

ALL 586 576 575 579 575 579 578 578 577 576 576 576 577 543 - - - - - - - - - - - 

DROUGHT 726 705 706 709 706 708 709 708 708 706 707 708 709 660 - - - - - - - - - - - 

Old River at 
Tracy Bridge 

ALL 597 582 584 594 584 593 593 592 591 584 587 586 586 549 - - - - - - - - - - - 

DROUGHT 737 707 715 722 714 721 721 722 722 710 718 717 718 665 - - - - - - - - - - - 

SJ
R

 SJR at Prisoners 
Pt. 

ALL 440 399 436 423 434 436 437 418 424 417 408 438 426 448 - - - - - - - - - - - 

DROUGHT 508 474 492 508 496 509 518 496 504 484 448 513 491 590 - - - - - - - - - - - 

E
xp

o
rt

 A
re

a 

Banks PP 
ALL 530 493 414 383 433 406 407 390 384 429 176 281 270 231 1 2 0 0 0 0 0 0 0 0 0 

DROUGHT 646 607 526 504 532 511 490 491 472 532 176 315 305 243 2 2 0 0 0 0 0 0 0 0 0 

Jones PP 
ALL 555 529 451 401 460 440 420 420 411 470 176 264 259 435 0 0 0 0 0 0 0 0 0 0 0 

DROUGHT 683 652 566 525 549 564 525 537 523 575 176 278 262 559 0 0 0 0 0 0 0 0 0 0 0 

Notes: 2 
a ALL: Water years 1976-1991 represent the 16-year period modeled using DSM2. DROUGHT: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index).  3 
b A 1,000 µmhos/cm objective, as a monthly average of mean daily EC, applies to the Banks and Jones pumping plants year-round. Compliance with EC objectives for other locations in the table is assessed on a different time-step and, thus, is summarized in a separate table in this Appendix. 4 
c Data for Existing Conditions and No Action LLT are for Sacramento River at Emmaton, per the definition of these baselines. Data for BDCP alternatives 1-3 and 5-9 are for Three Mile Slough, per the description of thesealternatives. Alternative 4 maintains the compliance location at Emmaton, so Threemile Slough 5 
data is not shown. 6 
  7 
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Table EC-15A. Period average change in EC levels for Alternative 4-H1 LLT relative to existing conditions and the No Action Alternative LLT. 1 

 2 
a  ALL: Water years 1976-1991 represent the 16-year period modeled using DSM2. DROUGHT: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index).  3 
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-424 51 -206 119 57 -25 -65 -131 12 -64 60 3 91 34 197 103 314 173 432 383 622 455 541 422 136 127

(-19%) (3%) (-10%) (7%) (5%) (-2%) (-11%) (-19%) (3%) (-13%) (22%) (1%) (33%) (10%) (41%) (18%) (38%) (18%) (45%) (38%) (46%) (30%) (25%) (19%) (13%) (12%)

-784 -257 -321 -44 -64 -254 94 -125 195 -26 87 21 124 56 471 233 676 282 1083 876 774 441 10 -667 195 45

(-27%) (-11%) (-11%) (-2%) (-3%) (-12%) (11%) (-12%) (35%) (-3%) (27%) (5%) (42%) (15%) (80%) (28%) (65%) (20%) (81%) (57%) (45%) (21%) (0%) (-18%) (13%) (3%)

-684 4 -892 -249 -388 -155 -220 -205 -58 -94 24 -10 39 11 53 6 140 52 -248 -3 17 185 83 234 -178 -19

(-35%) (0%) (-40%) (-16%) (-23%) (-11%) (-26%) (-24%) (-13%) (-19%) (8%) (-3%) (14%) (4%) (15%) (1%) (26%) (8%) (-17%) (-0%) (1%) (14%) (4%) (12%) (-16%) (-2%)

-780 -168 -851 -321 -542 -204 -243 -261 26 -104 47 6 50 18 151 19 329 68 -414 -118 28 257 -129 -482 -194 -108

(-34%) (-10%) (-33%) (-16%) (-25%) (-11%) (-22%) (-23%) (5%) (-15%) (15%) (2%) (18%) (6%) (38%) (4%) (49%) (7%) (-19%) (-6%) (1%) (15%) (-5%) (-17%) (-14%) (-8%)

8 8 9 9 4 5 4 9 6 10 13 15 12 13 9 10 14 15 10 10 11 10 9 8 9 10

(4%) (5%) (5%) (5%) (2%) (3%) (2%) (4%) (2%) (4%) (6%) (7%) (6%) (7%) (5%) (5%) (7%) (8%) (5%) (5%) (6%) (5%) (5%) (5%) (5%) (5%)

7 8 8 8 4 5 1 5 -2 4 7 13 5 8 8 10 19 20 16 16 10 10 8 8 8 10

(4%) (4%) (4%) (4%) (2%) (2%) (0%) (2%) (-1%) (1%) (3%) (5%) (2%) (4%) (4%) (5%) (10%) (10%) (8%) (8%) (6%) (5%) (4%) (4%) (4%) (5%)

51 119 -95 23 -32 20 -33 -17 5 -3 19 12 24 20 31 21 71 51 55 82 123 151 230 201 37 57

(10%) (27%) (-15%) (5%) (-5%) (4%) (-8%) (-4%) (2%) (-1%) (8%) (5%) (10%) (9%) (12%) (8%) (29%) (19%) (14%) (23%) (29%) (38%) (44%) (36%) (9%) (15%)

63 90 -42 35 -5 41 -40 2 47 9 30 21 24 21 51 27 136 74 75 120 163 206 206 76 59 60

(10%) (15%) (-6%) (5%) (-1%) (6%) (-7%) (0%) (14%) (2%) (12%) (8%) (10%) (9%) (21%) (10%) (54%) (23%) (14%) (25%) (29%) (40%) (32%) (10%) (13%) (13%)

4 0 -35 0 -43 5 -82 1 -10 0 -28 0 -10 0 -5 0 57 0 38 0 8 1 -16 -1 -10 1

(1%) (0%) (-6%) (0%) (-6%) (1%) (-11%) (0%) (-2%) (0%) (-4%) (-0%) (-2%) (0%) (-1%) (0%) (11%) (0%) (7%) (0%) (1%) (0%) (-3%) (-0%) (-2%) (0%)

-6 0 -41 0 -53 0 -66 0 -9 0 -19 0 -4 0 -9 0 -9 0 -5 0 -7 0 -19 -3 -21 0

(-1%) (0%) (-6%) (-0%) (-6%) (-0%) (-7%) (-0%) (-1%) (-0%) (-2%) (0%) (-1%) (0%) (-2%) (0%) (-1%) (0%) (-1%) (0%) (-1%) (0%) (-3%) (-1%) (-3%) (-0%)

2 0 -33 0 -43 7 -83 -4 -14 0 -28 -1 -12 -5 -5 -1 55 1 35 13 11 9 -14 -1 -11 2

(0%) (0%) (-6%) (0%) (-6%) (1%) (-11%) (-1%) (-2%) (0%) (-4%) (-0%) (-3%) (-1%) (-1%) (-0%) (10%) (0%) (6%) (2%) (2%) (2%) (-3%) (-0%) (-2%) (0%)

-7 0 -39 0 -53 4 -67 -3 -13 2 -19 -2 -7 -11 -9 -2 -8 0 -16 44 -7 33 -17 -3 -22 5

(-1%) (-0%) (-6%) (0%) (-6%) (0%) (-7%) (-0%) (-1%) (0%) (-2%) (-0%) (-1%) (-2%) (-2%) (-0%) (-1%) (-0%) (-2%) (7%) (-1%) (5%) (-3%) (-0%) (-3%) (1%)

7 6 -32 1 -43 5 -73 7 -11 2 -25 2 -3 6 -3 2 54 0 39 3 11 1 -14 -1 -8 3

(1%) (1%) (-6%) (0%) (-6%) (1%) (-10%) (1%) (-2%) (0%) (-4%) (0%) (-1%) (1%) (-1%) (0%) (10%) (0%) (7%) (0%) (2%) (0%) (-3%) (-0%) (-1%) (0%)

-3 4 -38 1 -54 0 -58 7 -11 2 -14 4 10 10 -5 3 -8 0 -4 8 -6 2 -18 -3 -17 3

(-0%) (1%) (-6%) (0%) (-6%) (0%) (-6%) (1%) (-1%) (0%) (-2%) (0%) (2%) (2%) (-1%) (1%) (-1%) (0%) (-1%) (1%) (-1%) (0%) (-3%) (-0%) (-2%) (0%)

16 23 -20 7 -46 3 -55 25 -6 12 -17 10 21 31 3 9 41 -7 33 2 5 11 -13 8 -3 11

(3%) (4%) (-4%) (1%) (-6%) (0%) (-7%) (4%) (-1%) (2%) (-3%) (2%) (4%) (7%) (1%) (2%) (8%) (-1%) (6%) (0%) (1%) (2%) (-2%) (1%) (-1%) (2%)

10 18 -25 13 -56 -1 -49 15 -15 3 -1 16 56 56 4 12 -33 -3 -36 -2 -36 17 -17 18 -17 13

(2%) (3%) (-4%) (2%) (-7%) (-0%) (-5%) (2%) (-2%) (0%) (-0%) (2%) (9%) (9%) (1%) (2%) (-5%) (-1%) (-5%) (-0%) (-5%) (3%) (-3%) (3%) (-2%) (2%)

-22 39 -154 -28 -113 -28 -51 -12 24 38 50 61 47 67 37 46 57 58 -12 33 13 75 74 90 -4 37

(-4%) (9%) (-26%) (-6%) (-18%) (-5%) (-10%) (-3%) (6%) (10%) (15%) (19%) (14%) (21%) (12%) (15%) (20%) (20%) (-3%) (9%) (3%) (19%) (14%) (18%) (-1%) (9%)

-23 4 -128 -34 -111 -21 -96 -20 36 39 86 104 73 94 69 66 96 55 -55 8 -10 94 73 35 1 35

(-4%) (1%) (-20%) (-6%) (-15%) (-3%) (-16%) (-4%) (9%) (9%) (22%) (28%) (20%) (28%) (22%) (21%) (36%) (18%) (-10%) (2%) (-2%) (19%) (12%) (5%) (0%) (7%)

-53 -13 -173 -53 -198 -104 -230 -179 -158 -148 -190 -183 -153 -144 -40 -37 -50 -69 -78 -58 -113 -41 -46 -8 -124 -87

(-9%) (-2%) (-27%) (-10%) (-29%) (-18%) (-35%) (-29%) (-29%) (-28%) (-40%) (-39%) (-33%) (-32%) (-9%) (-9%) (-13%) (-17%) (-18%) (-14%) (-21%) (-9%) (-8%) (-2%) (-23%) (-18%)

-6 8 -126 -40 -200 -108 -285 -220 -201 -180 -287 -275 -220 -212 -78 -78 48 8 -109 -71 -159 -24 16 51 -134 -95

(-1%) (1%) (-18%) (-6%) (-25%) (-15%) (-37%) (-31%) (-31%) (-28%) (-45%) (-44%) (-35%) (-34%) (-14%) (-14%) (11%) (2%) (-21%) (-14%) (-22%) (-4%) (3%) (8%) (-21%) (-16%)

-89 -63 -169 -65 -128 -47 -190 -131 -153 -147 -173 -165 -100 -96 -97 -93 -85 -132 -53 -58 -37 13 -103 -75 -115 -88

(-16%) (-12%) (-27%) (-12%) (-18%) (-8%) (-27%) (-20%) (-25%) (-24%) (-29%) (-28%) (-21%) (-20%) (-22%) (-21%) (-22%) (-30%) (-11%) (-12%) (-7%) (3%) (-19%) (-14%) (-21%) (-17%)

-80 -90 -129 -48 -124 -50 -206 -125 -188 -174 -214 -206 -107 -111 -165 -159 -49 -88 -128 -97 -73 37 27 45 -120 -89

(-13%) (-14%) (-18%) (-8%) (-15%) (-7%) (-24%) (-16%) (-22%) (-21%) (-25%) (-24%) (-16%) (-17%) (-29%) (-28%) (-12%) (-20%) (-23%) (-19%) (-11%) (6%) (4%) (7%) (-17%) (-14%)
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Table EC-15B. Period average change in EC levels for Alternative 4-H2 LLT relative to existing conditions and the No Action Alternative LLT. 1 

 2 
a  ALL: Water years 1976-1991 represent the 16-year period modeled using DSM2. DROUGHT: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index).  3 
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-450 25 -199 125 185 103 -87 -153 -1 -78 52 -4 82 25 175 82 319 178 518 470 654 487 584 465 153 144

(-21%) (1%) (-9%) (7%) (15%) (8%) (-14%) (-23%) (-0%) (-16%) (19%) (-1%) (30%) (7%) (37%) (14%) (39%) (19%) (54%) (47%) (49%) (32%) (27%) (21%) (14%) (13%)

-1092 -565 -493 -217 373 183 -7 -227 141 -80 91 26 123 55 458 220 691 297 1108 901 820 487 -46 -724 181 30

(-37%) (-24%) (-17%) (-8%) (20%) (9%) (-1%) (-21%) (26%) (-10%) (29%) (7%) (42%) (15%) (78%) (27%) (67%) (21%) (83%) (59%) (47%) (24%) (-2%) (-20%) (12%) (2%)

-689 -1 -876 -233 -410 -177 -238 -223 -67 -103 22 -12 37 9 50 3 124 37 -295 -51 -4 164 49 200 -192 -32

(-35%) (-0%) (-40%) (-15%) (-25%) (-12%) (-28%) (-26%) (-15%) (-21%) (7%) (-4%) (14%) (3%) (14%) (1%) (23%) (6%) (-21%) (-4%) (-0%) (12%) (2%) (10%) (-17%) (-3%)

-922 -310 -933 -403 -450 -112 -230 -248 -10 -140 48 7 51 19 145 13 305 43 -348 -52 41 270 -145 -498 -204 -117

(-40%) (-18%) (-36%) (-20%) (-20%) (-6%) (-21%) (-22%) (-2%) (-21%) (15%) (2%) (18%) (6%) (36%) (2%) (46%) (5%) (-16%) (-3%) (2%) (16%) (-6%) (-18%) (-14%) (-9%)

8 9 9 9 6 7 5 10 6 11 13 15 12 13 9 10 15 16 12 13 11 10 9 9 10 11

(4%) (5%) (5%) (4%) (3%) (3%) (2%) (4%) (3%) (4%) (6%) (7%) (6%) (6%) (5%) (5%) (8%) (9%) (6%) (7%) (6%) (5%) (5%) (5%) (5%) (5%)

7 7 9 9 6 7 1 5 -2 3 9 14 7 10 9 11 20 21 15 15 11 10 7 8 8 10

(4%) (4%) (4%) (4%) (3%) (4%) (0%) (2%) (-1%) (1%) (4%) (6%) (3%) (5%) (5%) (6%) (10%) (11%) (8%) (8%) (6%) (5%) (4%) (4%) (4%) (5%)

56 124 -91 27 -29 24 -38 -22 5 -3 21 14 28 24 34 24 74 53 41 68 107 135 218 188 35 55

(11%) (28%) (-15%) (5%) (-5%) (4%) (-9%) (-5%) (2%) (-1%) (9%) (6%) (12%) (10%) (14%) (9%) (30%) (20%) (11%) (19%) (25%) (34%) (42%) (34%) (9%) (15%)

22 49 -76 1 26 72 -24 18 40 1 34 26 41 38 65 41 136 73 86 130 185 229 190 60 60 62

(4%) (8%) (-11%) (0%) (4%) (11%) (-4%) (4%) (12%) (0%) (14%) (10%) (17%) (16%) (26%) (15%) (54%) (23%) (16%) (27%) (33%) (45%) (30%) (8%) (13%) (13%)

3 0 -35 0 -48 0 -85 -2 -11 0 -28 0 -10 0 -5 0 57 1 38 1 9 1 -16 -1 -11 0

(1%) (0%) (-6%) (-0%) (-6%) (0%) (-11%) (-0%) (-2%) (-0%) (-4%) (-0%) (-2%) (-0%) (-1%) (0%) (11%) (0%) (7%) (0%) (2%) (0%) (-3%) (-0%) (-2%) (-0%)

-6 0 -41 0 -53 0 -66 0 -9 0 -19 0 -4 0 -9 0 -7 1 -3 2 -5 2 -19 -4 -20 0

(-1%) (0%) (-6%) (0%) (-6%) (0%) (-7%) (0%) (-1%) (-0%) (-2%) (-0%) (-1%) (-0%) (-2%) (0%) (-1%) (0%) (-1%) (0%) (-1%) (0%) (-3%) (-1%) (-3%) (0%)

1 0 -33 0 -47 4 -86 -7 -14 0 -28 -1 -12 -5 -6 -1 55 1 36 14 12 10 -14 -1 -11 1

(0%) (-0%) (-6%) (0%) (-6%) (0%) (-11%) (-1%) (-2%) (0%) (-4%) (-0%) (-3%) (-1%) (-1%) (-0%) (10%) (0%) (6%) (2%) (2%) (2%) (-3%) (-0%) (-2%) (0%)

-7 0 -39 0 -51 5 -67 -3 -13 2 -19 -2 -7 -12 -9 -2 -7 1 -12 47 -5 34 -17 -3 -21 6

(-1%) (0%) (-6%) (0%) (-6%) (1%) (-7%) (-0%) (-1%) (0%) (-2%) (-0%) (-1%) (-2%) (-2%) (-0%) (-1%) (0%) (-2%) (8%) (-1%) (6%) (-3%) (-0%) (-3%) (1%)

6 5 -32 0 -48 0 -77 4 -12 2 -25 2 -3 6 -3 2 54 0 39 3 11 2 -15 -1 -9 2

(1%) (1%) (-6%) (0%) (-6%) (0%) (-10%) (1%) (-2%) (0%) (-4%) (0%) (-1%) (1%) (-1%) (0%) (10%) (0%) (7%) (0%) (2%) (0%) (-3%) (-0%) (-1%) (0%)

-3 4 -38 1 -54 0 -58 7 -11 2 -14 4 11 11 -5 3 -7 1 -2 9 -4 4 -18 -3 -17 4

(-0%) (1%) (-6%) (0%) (-6%) (0%) (-6%) (1%) (-1%) (0%) (-1%) (0%) (2%) (2%) (-1%) (1%) (-1%) (0%) (-0%) (1%) (-1%) (1%) (-3%) (-0%) (-2%) (1%)

15 22 -20 7 -50 -1 -59 21 -7 11 -17 11 25 35 3 9 44 -3 34 4 2 8 -17 4 -4 10

(3%) (4%) (-4%) (1%) (-7%) (-0%) (-8%) (3%) (-1%) (2%) (-2%) (2%) (5%) (8%) (1%) (2%) (9%) (-1%) (6%) (1%) (0%) (1%) (-3%) (1%) (-1%) (2%)

7 15 -28 10 -56 -1 -49 16 -15 2 0 17 69 69 5 13 -20 10 -30 3 -44 9 -30 5 -16 14

(1%) (2%) (-4%) (2%) (-7%) (-0%) (-5%) (2%) (-2%) (0%) (-0%) (2%) (11%) (11%) (1%) (2%) (-3%) (2%) (-5%) (0%) (-6%) (1%) (-4%) (1%) (-2%) (2%)

-16 45 -151 -25 -124 -38 -61 -22 31 45 61 72 64 84 47 55 67 68 -9 36 -4 58 60 76 -3 38

(-3%) (10%) (-25%) (-5%) (-20%) (-7%) (-12%) (-5%) (8%) (12%) (18%) (22%) (19%) (27%) (15%) (18%) (23%) (23%) (-2%) (10%) (-1%) (15%) (12%) (15%) (-1%) (9%)

-36 -9 -139 -45 -129 -40 -84 -8 43 47 105 123 123 144 97 95 105 63 -49 14 11 115 70 33 10 44

(-6%) (-2%) (-21%) (-8%) (-18%) (-6%) (-14%) (-2%) (10%) (11%) (27%) (33%) (34%) (43%) (32%) (30%) (39%) (20%) (-9%) (3%) (2%) (23%) (12%) (5%) (2%) (9%)

-40 0 -170 -50 -206 -112 -232 -181 -158 -149 -142 -135 -176 -167 -80 -77 -78 -98 -58 -39 -99 -26 -44 -6 -122 -85

(-7%) (0%) (-27%) (-10%) (-30%) (-19%) (-35%) (-30%) (-29%) (-28%) (-30%) (-29%) (-38%) (-37%) (-18%) (-18%) (-20%) (-24%) (-13%) (-9%) (-19%) (-6%) (-8%) (-1%) (-23%) (-17%)

-38 -23 -146 -59 -277 -185 -222 -158 -179 -159 -224 -212 -303 -294 -208 -208 -36 -76 -105 -67 -105 30 -28 7 -156 -117

(-6%) (-4%) (-21%) (-10%) (-34%) (-26%) (-29%) (-22%) (-27%) (-25%) (-35%) (-34%) (-48%) (-47%) (-38%) (-38%) (-9%) (-16%) (-20%) (-14%) (-15%) (5%) (-4%) (1%) (-24%) (-19%)

-108 -83 -188 -84 -190 -109 -213 -154 -209 -203 -228 -220 -131 -127 -72 -68 -38 -85 -70 -75 -68 -17 -101 -73 -135 -108

(-19%) (-16%) (-30%) (-16%) (-27%) (-18%) (-30%) (-24%) (-34%) (-33%) (-38%) (-38%) (-27%) (-27%) (-16%) (-16%) (-10%) (-19%) (-15%) (-16%) (-13%) (-4%) (-18%) (-14%) (-24%) (-20%)

-132 -141 -166 -85 -159 -86 -259 -179 -284 -270 -340 -332 -205 -209 -102 -97 12 -28 -126 -94 -92 18 -40 -22 -158 -127

(-20%) (-22%) (-24%) (-14%) (-20%) (-12%) (-31%) (-23%) (-34%) (-33%) (-40%) (-39%) (-32%) (-32%) (-18%) (-17%) (3%) (-6%) (-23%) (-18%) (-13%) (3%) (-6%) (-4%) (-23%) (-19%)
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Table EC-15C. Period average change in EC levels for Alternative 4-H3 LLT relative to existing conditions and the No Action Alternative LLT. 1 

 2 
a  ALL: Water years 1976-1991 represent the 16-year period modeled using DSM2. DROUGHT: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index).  3 
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-813 -338 -532 -207 -163 -244 -122 -189 8 -68 68 12 94 38 194 101 319 178 456 407 667 500 -157 -276 2 -7

(-37%) (-20%) (-25%) (-12%) (-13%) (-18%) (-20%) (-28%) (2%) (-14%) (25%) (4%) (34%) (11%) (41%) (18%) (39%) (19%) (47%) (40%) (50%) (33%) (-7%) (-12%) (0%) (-1%)

-1098 -571 -687 -411 -290 -480 -111 -330 129 -92 94 28 131 62 485 247 709 315 1070 863 841 508 49 -628 110 -41

(-38%) (-24%) (-24%) (-16%) (-15%) (-23%) (-13%) (-31%) (23%) (-12%) (30%) (7%) (44%) (17%) (83%) (30%) (69%) (22%) (80%) (56%) (48%) (25%) (2%) (-17%) (8%) (-3%)

-994 -306 -1101 -458 -682 -448 -328 -313 -82 -118 24 -10 38 10 55 8 139 52 -251 -6 10 179 -476 -325 -304 -145

(-51%) (-24%) (-50%) (-29%) (-41%) (-31%) (-38%) (-37%) (-18%) (-24%) (8%) (-3%) (14%) (3%) (15%) (2%) (25%) (8%) (-18%) (-1%) (1%) (13%) (-23%) (-17%) (-27%) (-15%)

-1022 -410 -1073 -543 -805 -467 -399 -417 -52 -182 42 1 47 15 160 28 343 82 -420 -125 8 237 -76 -429 -271 -184

(-44%) (-24%) (-42%) (-27%) (-37%) (-25%) (-36%) (-37%) (-10%) (-27%) (13%) (0%) (17%) (5%) (40%) (5%) (51%) (9%) (-19%) (-7%) (0%) (14%) (-3%) (-15%) (-19%) (-14%)

9 9 10 9 5 6 5 10 6 10 13 15 13 14 9 10 14 15 10 11 11 10 8 7 9 11

(5%) (5%) (5%) (5%) (2%) (3%) (2%) (4%) (2%) (4%) (6%) (7%) (6%) (7%) (5%) (5%) (7%) (8%) (5%) (6%) (6%) (5%) (4%) (4%) (5%) (5%)

8 8 8 8 3 4 1 5 -2 3 9 14 6 9 8 10 19 20 16 16 11 10 8 9 8 10

(4%) (4%) (4%) (4%) (2%) (2%) (0%) (2%) (-1%) (1%) (4%) (6%) (3%) (4%) (4%) (5%) (10%) (10%) (8%) (8%) (6%) (6%) (4%) (5%) (4%) (5%)

-39 29 -139 -20 -120 -67 -83 -67 -8 -16 18 11 25 22 32 22 71 51 55 82 123 152 85 55 2 21

(-8%) (6%) (-22%) (-4%) (-20%) (-12%) (-20%) (-16%) (-3%) (-5%) (8%) (4%) (11%) (9%) (13%) (9%) (29%) (19%) (14%) (23%) (29%) (38%) (16%) (10%) (0%) (6%)

-26 0 -105 -28 -103 -57 -99 -57 14 -24 26 18 27 25 56 32 141 78 73 118 163 207 219 89 32 33

(-4%) (0%) (-15%) (-4%) (-14%) (-8%) (-18%) (-11%) (4%) (-7%) (11%) (7%) (11%) (10%) (23%) (12%) (56%) (25%) (14%) (24%) (29%) (40%) (34%) (12%) (7%) (7%)

3 0 -35 0 -48 0 -82 1 -10 0 -28 0 -10 0 -5 0 56 0 38 0 7 0 -16 -1 -11 0

(1%) (0%) (-6%) (0%) (-6%) (0%) (-11%) (0%) (-2%) (0%) (-4%) (0%) (-2%) (0%) (-1%) (0%) (11%) (0%) (7%) (0%) (1%) (0%) (-3%) (-0%) (-2%) (0%)

-6 0 -41 0 -53 0 -66 0 -9 0 -19 0 -4 0 -9 0 -9 0 -5 0 -7 0 -17 -2 -21 0

(-1%) (0%) (-6%) (-0%) (-6%) (-0%) (-7%) (-0%) (-1%) (-0%) (-2%) (0%) (-1%) (0%) (-2%) (0%) (-1%) (0%) (-1%) (0%) (-1%) (0%) (-3%) (-0%) (-3%) (-0%)

1 0 -33 0 -47 3 -83 -4 -14 0 -28 -1 -12 -5 -6 -1 55 0 36 13 11 9 -14 0 -11 1

(0%) (0%) (-6%) (0%) (-6%) (0%) (-11%) (-1%) (-2%) (0%) (-4%) (-0%) (-3%) (-1%) (-1%) (-0%) (10%) (0%) (6%) (2%) (2%) (2%) (-3%) (-0%) (-2%) (0%)

-7 0 -39 0 -53 3 -67 -3 -13 2 -19 -2 -7 -12 -9 -2 -8 0 -14 45 -7 33 -16 -1 -22 5

(-1%) (-0%) (-6%) (0%) (-6%) (0%) (-7%) (-0%) (-1%) (0%) (-2%) (-0%) (-1%) (-2%) (-2%) (-0%) (-1%) (-0%) (-2%) (7%) (-1%) (5%) (-2%) (-0%) (-3%) (1%)

6 5 -32 1 -48 0 -74 7 -11 2 -25 2 -3 6 -3 2 54 0 39 3 10 1 -14 0 -8 2

(1%) (1%) (-6%) (0%) (-6%) (0%) (-10%) (1%) (-2%) (0%) (-4%) (0%) (-1%) (1%) (-1%) (0%) (10%) (-0%) (7%) (0%) (2%) (0%) (-3%) (-0%) (-1%) (0%)

-3 4 -38 1 -54 0 -58 7 -11 2 -14 4 11 11 -5 3 -8 0 -4 8 -6 2 -16 -1 -17 3

(-1%) (1%) (-6%) (0%) (-6%) (0%) (-6%) (1%) (-1%) (0%) (-2%) (0%) (2%) (2%) (-1%) (1%) (-1%) (0%) (-1%) (1%) (-1%) (0%) (-3%) (-0%) (-2%) (0%)

4 11 -23 5 -50 -1 -55 24 -6 12 -17 10 24 35 3 9 41 -6 33 2 7 13 -11 9 -4 10

(1%) (2%) (-4%) (1%) (-7%) (-0%) (-7%) (3%) (-1%) (2%) (-3%) (2%) (5%) (7%) (1%) (2%) (8%) (-1%) (6%) (0%) (1%) (2%) (-2%) (2%) (-1%) (2%)

3 11 -26 12 -55 0 -49 15 -14 3 -1 16 67 67 4 12 -29 0 -34 -1 -29 24 -16 19 -15 15

(1%) (2%) (-4%) (2%) (-7%) (-0%) (-5%) (2%) (-2%) (0%) (-0%) (2%) (10%) (10%) (1%) (2%) (-5%) (0%) (-5%) (-0%) (-4%) (4%) (-2%) (3%) (-2%) (2%)

-53 8 -149 -23 -181 -95 -104 -65 17 31 49 60 53 73 40 48 57 57 -12 32 9 72 14 30 -22 19

(-11%) (2%) (-25%) (-5%) (-29%) (-18%) (-20%) (-14%) (4%) (8%) (15%) (18%) (16%) (23%) (13%) (16%) (20%) (20%) (-3%) (9%) (2%) (18%) (3%) (6%) (-5%) (5%)

-49 -22 -143 -49 -193 -104 -148 -73 19 22 89 107 90 111 78 76 100 59 -52 11 -18 87 81 43 -12 22

(-8%) (-4%) (-22%) (-9%) (-26%) (-16%) (-24%) (-14%) (4%) (5%) (23%) (29%) (25%) (33%) (25%) (24%) (37%) (19%) (-9%) (2%) (-3%) (17%) (13%) (7%) (-2%) (5%)

-88 -47 -225 -105 -247 -153 -293 -242 -160 -151 -167 -160 -177 -168 -48 -45 -42 -61 -58 -38 -116 -43 -90 -51 -140 -103

(-16%) (-9%) (-36%) (-20%) (-36%) (-26%) (-44%) (-40%) (-30%) (-29%) (-35%) (-34%) (-38%) (-37%) (-11%) (-11%) (-11%) (-15%) (-13%) (-9%) (-22%) (-10%) (-16%) (-10%) (-26%) (-21%)

-29 -14 -194 -107 -309 -217 -425 -360 -189 -168 -306 -294 -282 -273 -70 -70 58 19 -66 -28 -201 -66 38 72 -154 -115
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Table EC-15D. Period average change in EC levels for Alternative 4-H4 LLT relative to existing conditions and the No Action Alternative LLT. 1 

 2 
a  ALL: Water years 1976-1991 represent the 16-year period modeled using DSM2. DROUGHT: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index).  3 
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This technical memorandum provides a summary of the sensitivity analysis performed to ascertain if the 
water quality compliance issues identified in the public draft BDCP EIR/EIS (DEIRS) are a result of the 
assumed operational assumptions in addition to the limitations of the modeling tools used.  

Background and Objective 
SWRCB D-1641 (D-1641) water quality control standards are included in the modeling of the DEIRS. 
However, modeling results presented in the DEIRS showed exceedances of the standards at several 
locations, both under DEIRS baselines as well as the Alternatives, including: 

 Agriculture salinity compliance in Sacramento River at Emmaton 

 Agriculture salinity compliance in San Joaquin River at San Andreas Landing 

 Agriculture salinity compliance in Old River at Tracy Road Bridge 

 Fish and Wildlife salinity compliance in San Joaquin River at Prisoners Point 

 Fish and Wildlife salinity compliance in Suisun Marsh 

Modeling sensitivity runs were formulated to examine if the documented exceedances are a result of the 
limitations associated with the modeling tools or potential project related impacts. The sensitivity analysis 
was limited to the DEIRS Existing Condition, No Action Alternative, and Alternative 4 H3. 

Key Assumptions for DEIRS Alternatives Considered 
DEIRS Existing Condition reflects current climate and hydrologic conditions and includes USFWS and NMFS 
Biological Opinions (BiOps), except for the Fall X2 action. DEIRS No Action Alternative (NAA) reflects Late 
Long-Term, or LLT conditions (about year 2060), increased demands, climate change and sea level rise, in 
addition to the BiOps. DEIRS Alternative 4 H3 LLT (Alt4 H3) is consistent with NAA except the San Joaquin 
River inflow to export ratio action of the NMFS BiOp is not included. Alt4 H3 also includes: 

 Proposed 9,000 cfs North Delta Diversion 

 Additional Oct – Jun OMR based south Delta export restrictions  

 Head of Old River Barrier operations 

 Proposed Fremont Weir improvements 

 Year-round Rio Vista minimum flow requirement 

 65,000 acres of Delta marsh restoration, and  

 D-1641 Sacramento River compliance at Emmaton relocated to the confluence with Threemile Slough. 

DEIRS Salinity Modeling Approach 
DEIRS salinity impacts were analyzed based on the modeling results from CALSIM II and DSM2 simulations of 
the DEIRS baselines and Alternatives. A detailed description of the modeling tools and approach is provided 
DEIRS Appendix 5A.  

CALSIM II is a water operations model that simulates Delta flows for regulatory and operational criteria 
assumed under baselines and the Alternatives on a monthly time step. The model simulates compliance 
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with salinity standards in the Delta. CALSIM II relies on an “Artificial Neural Network” (ANN) for monthly 
averaged flow verses salinity relationships in the Delta.  

DSM2 uses the monthly CALSIM II Delta flow results, and simulates Delta hydrodynamics and salinity from 
the water year 1976 to water year 1991, on a 15-minute time step and accounts for the sea level rise and 
the proposed restoration. Flow inputs assumed in DSM2 modeling for EIRS are based on monthly CALSIM II 
outputs downscaled to a daily time step using WY 1976 – 1991 (16 years) historical flow patterns as shown 
below in Figure 1. The daily patterns assumed are based on observed historical Delta flows, and do not 
represent any sub-monthly operational adjustments that could occur to address any potential issues with 
salinity control in the Delta under the DEIRS Alternatives. 

Daily averaged salinity outputs from DSM2 simulations were used to evaluate compliance with salinity 
standards in the DEIRS.  

 
Figure 1: Example Plot Comparing Monthly Sacramento River Inflow to the Delta Resulting from CALSIM II Model, and 
assumed Daily Patterned Sacramento River Inflow in the DSM2 Model in the DEIRS. 

Sensitivity Analyses and Findings 
Sensitivity runs were formulated based on the key modeling assumptions used for the DEIRS Alternatives 
and the salinity modeling approach used, to identify the reason for reported exceedances.  

To explain exceedances at Emmaton the following sensitivity runs performed:  

 CALSIM II run of Alt4 H3, with salinity compliance at Emmaton, and corresponding DSM2 salinity 
simulation;  

 DSM2 run using CALSIM II output for Alt4 H3 with compliance at Emmaton without the daily patterning 
of Delta inflows.  

 
Additional variations of DEIRS Alt4 H3 DSM2 runs were simulated to explain exceedances at other 
compliance locations, including  

 removing daily patterning of Delta inflows in Alt4 H3 DSM2 run 

 Alt4 H3 DSM2 run with Montezuma Slough Salinity Control Gate (SCG) operations consistent with the 
NAA 

 Alt4 H3 DSM2 run with NAA SCG operations, and removing 65,000 acres restoration 

 Alt4 H3 DSM2 run with NAA Head of Old River Barrier operations. 
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DSM2 sensitivity runs listed above were simulated at LLT conditions. NAA DSM2 run at LLT accounts for 45 
cm sea level rise at the Golden Gate Bridge. Alt4 H3 DSM2 runs at LLT account for 65,000 acres of 
restoration in addition to the 45 cm sea level rise. Even though the sensitivity analyses were performed at 
LLT, the factors identified to explain modeled salinity exceedances at LLT are expected to be valid similarly at 
Early Long-term (ELT) conditions.  

 

Threemile Slough vs Emmaton Compliance 
As noted above, CALSIM II modeling of Alt4 H3 in the DEIRS assumed shifting the D-1641 salinity compliance 
at Emmaton to Threemile Slough. CALSIM II results for the sensitivity run, Alt4 H3 with the compliance 
location at Emmaton instead of Threemile Slough, show minor changes in the system operations with 
slightly more upstream releases, more Delta Outflow and less Delta Exports. Also, Delta exports are shifted 
by a small volume to the south Delta intakes. Figure 2 shows the average annual Delta exports by water year 
type for the Alt4 H3 with compliance at Threemile Slough as in DEIRS and at Emmaton. Overall, the 
differences are negligible with slight reduction in the below normal and dry years. The shift in compliance 
location was found to affect the compliance with D-1641 salinity standards in Sacramento River at 
Emmaton, San Joaquin River at San Andreas Landing, and San Joaquin River at Prisoner’s Point. 

 
Figure 2: Comparison of Average Annual Delta Exports for Alternative 4 H3 with Compliance at Threemile Slough and at 
Emmaton. 

Emmaton Exceedances 
Table 1 compares the percentage of days with modeled Emmaton salinity exceeded the compliance 
standard under the DEIRS Existing Condition, NAA and Alt4 H3, with Alt 4 H3 sensitivity run with compliance 
at Emmaton instead of Threemile Slough. Top row shows the percentage of time Emmaton standard was 
exceeded when DSM2 inflow inputs are daily patterned as in the DEIRS, and the bottom row shows the 
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same value when DSM2 inflows did not include daily patterning. The values in Table 1 show number of days 
with modeled exceedance expressed as a percentage of days when Emmaton standard is active, which is 
2192 days during WY 1976 - 1991. Overall, assuming the compliance location at Emmaton instead of 
Threemile Slough in the CALSIM II modeling allowed exceedances at Emmaton decrease from 28% to 15% 
under Alt4 H3, and brought the remaining exceedances a lot closer to the NAA, which has 13% exceedances. 
Daily patterning of the DSM2 inflow inputs had less influence on the exceedances. 

 

TABLE 1 
Emmaton Salinity Compliance Exceedances 
Percentage of days exceeding compliance standard during WY 1976-1991 (2192 days) 

DSM2 Inflow Assumption 
BDCP DEIRS Alternatives H3_LLT with compliance at Emmaton 

Sensitivity Run EX NAA_LLT H3_LLT 

with daily patterning 6% 14% 28% 16% 

without daily patterning 4% 13% 28% 15% 

 
 

    

 
Figure 3: D-1641 Salinity Control Requirement at Emmaton as Simulated in CALSIM II 

Remaining exceedances under NAA and Alt4 H3 are primarily a result of the CALSIM II limitations. Since 
CALSIM II is a model with a monthly time-step and a number of daily D-1641 standards are active during 
only portions of a month (ex: April 1 – June 20 and June 20 to August 15), D-1641 standards are calculated as 
a monthly weighted average. When the monthly weighted average standards calculated for CALSIM II are 
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less stringent than the daily D-1641 EC standards, CALSIM II adjusts SWP and CVP operations to release less 
flow to meet monthly weighted average EC standards instead of the flow needed to meet higher daily D-
1641 EC standards. Figure 3 shows the difference between daily D-1641 EC standards and the monthly 
weighted average EC standards modeled in CALSIM II. Therefore, within the months where the salinity 
standard is transitioning, there may be days where DSM2 inflows are less than the required to comply with 
the salinity standard, and more than on other days. This results in a few days within such months where the 
modeled salinity is exceeding the compliance standard. However, in reality the CVP and SWP operations will 
be adjusted on day-to-day basis to meet the Delta standards. Figures 4 to 6 show examples of salinity 
exceedances during the months with transitions in the standards. 
 
Table 2 summarizes the reasons for the remaining Sacramento River at Emmaton exceedances. As explained 
above, most of the remaining exceedances are a result of a transition in EC standards within a month and 
the inability of CALSIM II model to respond to a transitioning standard within a given month. In some 
months, unavailability of the flow to meet the salinity standards in the Delta when upstream storage is at 
deadpool conditions was a factor for the exceedances at Emmaton. Other months have exceedances that 
are insignificant (having only a few days of exceedances, surpassing the standard only by 0.7 mmhos/cm or 
less) when considering the uncertainty in the CALSIM II/DSM2 model accuracy. There are a few months 
where the Emmaton standard is exceeded under NAA, Alt4 H3, or both, and the reason for the exceedance 
is not fully clear. It may be due to the uncertainty in the CALSIM II’s ANN to predict the amount of flow 
needed to meet the salinity requirement. Given that upstream storage in these months under NAA, Alt4 H3, 
or both is available, it is not unreasonable to assume that CVP and SWP operators would adjust the 
upstream releases to meet the salinity conditions in the Delta, based on the real time conditions. 
 

 
Figure 4: Simulated Salinity at Emmaton Compared to D-1641 Standard for Year 1979 
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Figure 5: Simulated Salinity at Emmaton Compared to D-1641 Standard for Year 1984 

 

 
Figure 6: Simulated Salinity at Emmaton Compared to D-1641 Standard for Year 1987 
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TABLE 2 
Emmaton Standard Exceedances 
Modeled Monthly Performance under NAA_LLT and Alt 4 H3 (with Emmaton Compliance) 

WY WYT Apr May Jun Jul Aug Notes 

1976 D T   T U T Alt4 H3 violation end of August 

1977 C     d4, d8 d4, d8 
d4, d8 

T d4, d8 for both NAA and Alt4 H3; T only for NAA 

1978 AN         T   

1979 D       s (0.05) T s - 0.05 mmhos/cm (1.67) 

1980 AN     T   T few violations during transition at end of June 

1981 D   T T   d8, T 
d8 for Alt4 H3 only; many violations during transition in mid-
June for NAA, few for Alt4 H3 

1982 W         T   

1983 W         T   

1984 W   s (0.02) s (0.06)   T 
s - 0.02 mmhos/cm (0.45 standard); s - 0.06 mmhos/cm 
(0.45) 

1985 BN s (0.04)   T     s - 0.04 mmhos/cm (0.45) 

1986 W     U U T   

1987 D   
s (0.07, 
0.04) T U T 

s - 0.07 mmhos/cm (0.45) and s - 0.04 mmhos/cm (0.45) in 
May; few violations during transition in mid-June; Alt4 H3 
violation end of Aug. 

1988 C       U U Alt4 H3 violation end of Aug. 

1989 D     T U U few violations in transition in mid-June 

1990 C     U d4, d8   d4 and d8 for Alt4 H3 only 

1991 C     U     
 Notes: Grey – Alt4 H3 LLT (with compliance at Emmaton), Pink – NAA monthly, White – both scenarios, s – exceeds compliance by 

approximately 0.05 mmhos/cm or less, T – transition in EC standards, U – unresolved, d - deadpool at Shasta (4), Oroville (6), or 
Folsom (8) 

 

San Andreas Landing Exceedances 
San Andreas Landing had very few exceedances in the DEIRS modeling as shown in Table 3. Table 3 below 
shows number of days with modeled exceedances expressed as a percentage of days when the standard is 
active, which 2,192 days during WY1976 – 1991. Removing the daily patterning resolved the NAA 
exceedances completely, and reduced the Alt4 H3 exceedances by half. The small number of the remaining 
exceedances under Alt4 H3 are found to be small in magnitude and only during a few days in a month as 
shown in the Figures 7 and 8, and can be addressed in the real time operations.  

TABLE 3 
San Andreas Landing Salinity Compliance Exceedances 
Percentage of days exceeding compliance standard during WY 1976-1991 (2192 days) 

DSM2 Inflow Assumption 
BDCP DEIRS Alternatives H3_LLT with compliance at Emmaton 

Sensitivity Run EX NAA_LLT H3_LLT 

with daily patterning 1% 1% 6% 4% 

without daily patterning 0% 0% 3% 2% 
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Figure 7: Simulated Salinity at San Andreas Landing Compared to D-1641 Standard for Year 1976 

 
Figure 8: Simulated Salinity at San Andreas Landing Compared to D-1641 Standard for Year 1985 (BN) 
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Old River at Tracy Exceedances 
Table 4 shows that removing daily patterning of the DSM2 inflows resolved some of the Old River at Tracy 
exceedances. Remaining exceedances under NAA and Alt4 H3 are mostly in the drier years, and during early 
summer months. These may be a result of the differences in the south Delta temporary barrier assumptions 
in the drier years, and may be resolved by modeling temporary barrier operations consistent with historical 
dry year practices of installing earlier in the year. The Old River at Tracy standard is active for 5,750 days 
during WY1976 – 1991. Table 4 below shows number of days with modeled exceedances expressed as a 
percentage of days when the standard is active. 

TABLE 4 
Old River at Tracy Exceedances 
Percentage of days exceeding compliance standard during WY 1976-1991 (5750 days) 

 

DSM2 Inflow 
Assumption 

BDCP DEIRS Alternatives 
H3_LLT with compliance at Emmaton Sensitivity Run 

EX NAA_LLT H3_LLT 

with daily patterning 4% 4% 6% 5% 

without daily patterning 4% 4% 5% 5% 

    

San Joaquin River at Prisoner’s Point Exceedances 
Prisoner’s Point exceedances remained under all sensitivity analyses performed for Alt4 H3, even though 
exceedances are reduced when the restoration is removed. This is potentially due to the HORB assumption 
differences, and South Delta export differences between A4 H3 and NAA. The Prisoner’s Point standard is 
active for 732 days during WY1976 – 1991. Table 5 below shows number of days with modeled exceedance 
expressed as a percentage of days when the standard is active for various sensitivity runs.  

TABLE 5 
San Joaquin River at Prisoner’s Point Exceedances 
Percentage of days exceeding compliance standard during WY 1976-1991 (732 days) 

DSM2 Inflow 
Assumption 

BDCP DEIRS Alternatives H3_LLT with 
compliance at 

Emmaton 
Sensitivity Run 

H3_LLT 
with SCG 

H3_LLT with SCG 
and No 

Restoration 

H3_LLT with 
HORB open in 

Apr-May 
EX NAA_LLT H3_LLT 

with daily patterning 5% 1% 22% 22% - - - 

without daily patterning 5% 0% 22% 22% 23% 13% 17% 

     

Suisun Marsh Salinity 
As shown in Figures 9 and 10, making the salinity control gate operations under Alt4 H3 to be consistent 
with NAA, Suisun Marsh salinity was found to be closer to NAA; however, still high during October through 
May. Removing the restoration under the Alt4 H3 resolved this, which suggests that restoration may be 
contributing the higher salinity under Alt4 H3, and refining the restoration footprints may help resolving this 
issue to an extent.  
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Figure 9: Modeled Monthly Average EC at Montezuma Slough at Beldon’s Landing Averaged over WY 1976-1991 

 

 
Figure 4 Modeled Monthly Average EC at Chadbourne Slough at Sunrise Duck Club Averaged over WY 1976-1991 
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Summary 
Several sensitivity runs were modeled to determine if the reported salinity exceedances in the DEIRS are 
because of a limitation in the modeling tools. As explained above majority of the exceedances are because 
of the assumed operational criteria under DEIRS Alternatives. For example, modeled exceedances at 
Emmaton under Alt4 H3 are comparable to NAA, once the compliance location was assumed to be at 
Emmaton instead of Threemile Slough as assumed in the DEIRS. Another example is the Suisun Marsh 
Salinity Control Gate operations assumed under Alt4 H3 in the DEIRS. The sensitivity runs point to modeling 
limitations for the remaining exceedances. Even though the sensitivity analyses were performed at LLT, the 
factors identified in this analysis at LLT such as the modeling assumptions related to compliance at 
Emmaton, Montezuma salinity control gate operations etc,, would help explain the modeled salinity 
exceedances at ELT conditions. 
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TECHNICAL MEMORANDUM 

Date: March 19, 2015 

To: Steve Centerwall, ICF International; Adam Smith, ICF International; Cassandra Enos, DWR 

From: Robertson-Bryan, Inc. 

Project: Bay Delta Conservation Plan EIR/EIS Water Quality Chapter 

Re: San Joaquin River Salinity Objective at and between Jersey Point and Prisoners Point 

 

Introduction 

The most recent version of the Bay-Delta Water Quality Control Plan (Bay-Delta Plan), adopted in 2006, 

contains a salinity objective for the San Joaquin River for the protection of striped bass spawning.  The objective 

is 0.44 millimhos per centimeter electroconductivity (mmhos/cm EC) on the San Joaquin River at and between 

Jersey Point and Prisoners Point from April 1 through May 31 during all water year types except critical years, 

measured as a maximum 14-day running average of mean daily EC. 

 

The purpose of this technical memorandum (TM) is to provide background information on the San Joaquin 

River salinity objective, as a means to provide context for Bay-Delta Conservation Plan (BDCP) modeling 

results that show a greater number of exceedances of the San Joaquin River salinity objective occurring under 

Alternatives 2, and 4-8 than under the baseline conditions.  

 

Modeled Exceedances 

Alternative BDCP modeling for the period of water year 1976 through 1991 determined that a greater 

number of exceedances of the San Joaquin River salinity objective occurred under Alternatives 2, and 4-8 

than under the baseline conditions.  Depending on the Alternative, exceedances generally occurred in six 

out of the 16 years (1976, 1978, 1981, 1985, 1987, and 1989), all of which were categorized as dry years 

at the late long term except for 1978, which was an above normal water year type.  EC values during the 

exceedances ranged from 0.44 mmhos/cm (the standard) to 0.60 mmhos/cm.  Exceedances occurred in April 

in all six years and in May all six years except 1978, the above normal water year type. The cause of the 

exceedances appears related to an increase in San Joaquin River flow due to Head of Old River barrier 

operations and/or less south Delta diversions – Alternatives 1 and 3 have more south Delta exports due to I/E 

ratio differences. 

 

History and Background of the San Joaquin River Salinity Objective  

The origin of the San Joaquin River salinity objective, as shown above, goes back to the late 1960’s when the 

State Water Resources Control Board (SWRCB) began to recognize that the State and federal water projects 

were likely impacting biological resources in the Sacramento-San Joaquin Delta (Delta).  To mitigate these 

impacts the SWRCB adopted various water quality objectives and standards, including the San Joaquin River 
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salinity objective, which were intended to ensure the continued viability of aquatic resources in the Delta.  The 

San Joaquin River salinity objective was specifically adopted to protect striped bass and was modified several 

times from its initial adoption in 1967 through 1995.  

 

On June 14, 1967 the SWRCB adopted Supplemental Water Quality Control Policy 68-17 (Policy 68-17).  

Policy 68-17 contained the following water quality objective, which used chloride as the indicator of salinity 

and was primarily for the protection of neomysis, an important prey species for striped bass:  At Jersey Point in 

the San Joaquin River and at Emmaton in the Sacramento River, an average mean daily chloride content of 200 

parts per million or less for a period of at least 10 consecutive days each year during the period April 1 through 

May 31, except in dry and critical years. 

 

On July 28, 1971 the SWRCB adopted Water Right Decision 1379, which included the first standard 

specifically for the protection of striped bass spawning.  The standard was:  for five weeks after the water 

temperature at Antioch reaches 60° F the mean daily salinities in the San Joaquin River at the Antioch Water 

Works Intake and at Prisoners Point shall not exceed 1.5 mmhos/cm EC and 0.55 mmhos/cm EC, 

(approximately 1,000 and 350 mg/l TDS, respectively). 

 

On August 16, 1978 the SWRCB adopted both the 1978 Delta Plan and Water Rights Decision 1485 (D-1485).  

The 1978 Delta Plan included water quality objectives intended to protect municipal and industrial, agricultural, 

and fish and wildlife beneficial uses in the Delta, and fish and wildlife beneficial uses in Suisun Marsh.  D-1485 

was adopted as the primary means to implement the 1978 Delta Plan.  Both the 1978 Delta Plan and D-1485 

were specifically intended to provide water quality standards in the Delta that resulted in water quality as good 

as the levels which would have been available had the State and federal water projects not been constructed.  

The San Joaquin River salinity objective included in D-1485 was designed to maintain the Striped Bass Index 

(CDFW’s monitoring based index which was and continues to be the primary means of evaluating the overall 

condition of striped bass over time) at a long-term average equivalent to the so-called “without project 

condition.”  Specifically for the protection of striped bass spawning, D-1485 established a salinity objective of 

0.55 mmhos/cm EC at Prisoners Point on the San Joaquin River.  The objective was measured as the average of 

mean daily EC for the period April 1 through May 5, and was applicable in all water year types. 

 

On May 1, 1991 the SWRCB adopted the 1991 Bay-Delta Plan.  In recognition that striped bass populations 

were continuing to decline and previous salinity objectives were not achieving their intended and expected 

results the 1991 Bay-Delta Plan revised the San Joaquin River salinity objective to 0.44 mmhos/cm EC at 

Prisoners Point from April 1 through May 31 (or until spawning has ended) during all water year types, 

measured as a maximum 14-day running average of mean daily EC. This revision reduced the salinity 

concentration and extended the compliance period as compared to the 1978 plan. 

 

On May 20, 1995 the SWRCB adopted the 1995 Bay-Delta Plan, which again altered the San Joaquin River 

salinity objective.  Revisions included alteration of: 1) the compliance location, which was expanded from the 

San Joaquin River at Prisoners Point to the San Joaquin River at and between Jersey Point and Prisoners Point, 

2) the water year types, which eliminated compliance of the objective during critical water year types, and 3) the 

compliance period, which eliminated the “or until spawning has ended” language. 

 

The 2006 Bay-Delta Plan did not include any revisions to the San Joaquin River salinity objective.  The 

SWRCB is currently working towards a substantial update and modification of the Bay-Delta Plan; however, 

there does not appear to be any discussion of altering the San Joaquin River salinity objective.  Therefore, the 

current version of the San Joaquin River salinity objective has remained unchanged since 1995 and there 

appears to be low probability that the SWRCB will alter it in the near future. 
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Striped Bass in the Delta 

Striped bass (Morone saxatilis) is an introduced (i.e., non-native) species in California that was first planted in 

the Delta in 1879 (Moyle 2002). Shelby (1917) called the successful introduction of striped bass on the West 

Coast of California “one of the greatest feats of acclimation of new species of fish in the history of fishculture...”  

Striped bass populations were strong from their introduction into the Delta in the late 1800s through the early 

and mid 1900s, as evidenced by the species supporting important commercial (late 1800s and early 1900s) and 

recreational fisheries (mid 1900s) (Chadwick 1968).  However, by the end of the 1970’s the Bay-Delta striped 

bass population began a period of steep decline, which has continued despite increased scrutiny and evolving 

protection measures aimed at striped bass.  

 

Current striped bass population estimates continue to be at historically low levels.  The 2014 striped bass total 

index was 0.3 (combined Delta and Suisun Marsh indexes), which is equal to the lowest on record, dating back 

to 1959 when the index was first compiled.  As a point of reference, the water quality objectives of D-1485 were 

designed to maintain the striped bass index at a long-term average of 79. 

 

Striped Bass Spawning in the Delta 

Striped bass are an anadromous fish that spends the majority of its life in saltwater, returning to 

freshwater to spawn.  While in saltwater, the Bay-Delta striped bass population is concentrated in San 

Pablo Bay, San Francisco Bay, and the Pacific Ocean (Moyle 2002).  Spawning occurs in the spring, 

peaking between May and early June but can begin as early as April (Moyle 2002).  Historically, the 

majority of spawning occurred in two main areas, the Sacramento River between Isleton and Butte City 

and the San Joaquin River between Antioch and Venice Island (Farley 1966); however, specific locations 

are dictated on an annual basis dependant on water temperature, river flow, and salinity (Moyle 2002).   

Approximately one-half to two-thirds of striped bass spawning occurs in the Sacramento River system, 

while the remainder spawn in the Delta and the lower San Joaquin River below Vernalis (BDOC 1993). 

Important spawning areas in the San Joaquin River include the area between Antioch Bridge and the 

mouth of Middle River (BDOC 1993).  Successful spawning in the San Joaquin River upstream of the 

Delta occurs mainly during years of high flow, when runoff dilutes the irrigation water that makes up 

most of the river’s flow (Moyle 2002). 

 

Striped bass spawn in freshwater; consequently, salinity is an important factor in where they spawn.  

Therefore, the reach of the San Joaquin River between the Prisoners Point (i.e., Venice Island) and Jersey 

Island (near the Antioch Bridge) is considered an important spawning area for striped bass.  The area 

downstream of the Prisoners Point has reduced salinity due to fresh water from the Sacramento and 

Mokelumne rivers diluting the saltier San Joaquin River and the area upstream of the Antioch Bridge is 

typically less impacted by salt water intrusion. 

 

Several research studies have evaluated the impacts of salinity on striped bass spawning in the Delta.  

Radke and Turner (1967) determined that in 1966 striped bass did not migrate through salinities in the 

eastern Delta when EC exceeded 0.55 mmhos/cm (likely the basis for the standard included in Water Right 

1379).  The IEP (1987), using historical striped bass spawning surveys, determined that the majority of 

spawning occurred where EC was less than 0.30 mmhos/cm.  In several of the drier years (i.e., 1968, 1972, 

1976, and 1977), when salinity intruded into the Delta, striped bass spawning shifted upstream, but not 

necessarily high enough to avoid higher salinities, as evidenced by the fact that about 25% of spawning 

occurred in salinities between 1.5 and 1.8 mmhos/cm in 1972 and between 3.0 and 6.0 mmhos/cm in 1977 (IEP 

1987).   Because there are likely dry year impacts to striped bass other than those attributable to increased 

salinity (e.g., altered hydrology, increased entrainment, impacts to food web productivity), the extent to which 
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age 0+ striped bass were affected by the increased salinity is not known, however, it is worth noting that the 

results of the striped bass index in 1972 and 1977 were the lowest recorded at the time of each survey, 

respectively.  Turner (1976) assessed striped bass spawning in the Sacramento and San Joaquin rivers from 

1963 to 1973 and concluded that in the Delta, striped bass generally spawn where the water is very fresh (<200 

mg/l TDS (approximately 0.31 mmhos/cm EC)).  Turner went on to state that “at least in the short run though, 

water that fresh is not that essential, as spawning occurred in approximately the same location in 1968 and 1972, 

despite ocean derived salinities reaching 1,500 mg/l TDS” (approximately 2.3 mmhos/cm EC).  Turner 

concluded that “while salinity within the ranges discussed above (i.e., 0.31 to 2.3 mmhos/cm EC) apparently 

does not increase egg mortality and has at most a limited short term effect on the location of spawning, the 

longer term effect of such salinities is uncertain.  Striped bass have a pronounced tendency to return to the same 

spawning area each year, and thus might respond little to occasional less than optimum salinity conditions.  Yet, 

regular occurrence of the same salinity could reduce spawning in the area gradually, due to accumulative effects 

of either small differences in survival or migratory preferences.” 

 

In addition to the field studies discussed above, laboratory studies have been conducted to determine potential 

impacts of increased salinity on striped bass egg and larvae survival.  Turner and Farley (1971) indicated that 

ECs up to 1.5 mmhos/cm do not adversely affect egg survival.  Fay et al. (1983) in a literature review of 

tolerance and optimal values on striped bass concluded that striped bass eggs tolerate salinity ranging from 0 to 

15.6 mmhos/cm EC with optimal salinity ranging from 2.3 to 4.7 mmhos/cm EC.  Fay et al. (1983) also 

concluded that striped bass larval stages tolerate salinity ranging from 0 to 23.4 mmhos/cm EC with optimum 

salinity ranging from 5.3 to 52.7 mmhos/cm EC. 

 

Conclusions 

Based on the conclusions of Turner (1976) and IEP (1987), higher salinities in the San Joaquin River at 

and between Jersey Point and Prisoners Point, as modeled for Alternatives 2 and 4-8, have the potential to 

affect the location of where striped bass spawn.  However, the significance of a shift in the location of 

where striped bass spawn is difficult to evaluate and further research on potential impacts may be 

necessary to fully understand how exceedances of the San Joaquin River salinity objective could affect 

striped bass populations. 
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Appendix 8I 1 

Mercury 2 

8I.1 Mercury Methodology 3 

Mercury and methylmercury in water were modeled quantitatively for the Delta. A quantitative 4 
assessment utilizing a mass-balance approach (DSM2 fingerprinting data combined with historical 5 
source water quality data) was employed. Additionally, bioaccumulation models were used to 6 
convert methylmercury in the water to fish tissue concentrations. Section 8.3.1.3, the mercury 7 
discussion under section 8.3.1.7, and the discussion of the bioaccumulation models below provide 8 
more detailed information regarding the assessment methodology for mercury and methylmercury 9 
and the details of the quantitative approach.  10 

8I.1.1 Bioaccumulation Models Used for Predicting Mercury 11 

in Fish 12 

The purpose of this bioaccumulation model is to provide an evaluation of the potential for the BDCP 13 
to affect concentrations of mercury in Delta water and potential for bioaccumulation in fish. Two 14 
bioaccumulation models to convert between water and fish tissue concentrations of mercury were 15 
used: 16 

1. Linear regression between DSM2 output of methylmercury concentrations in water (modeled) 17 
and bass tissue mercury concentrations (measured) using either annual average or quarterly 18 
water values. This model was developed specifically for this analysis and is described in detail in 19 
the sections below.  20 

2. The Central Valley Regional Water Quality Control Board (CVRWQCB) Total Maximum Daily 21 
Load (TMDL) model was based on the concentration averages of measured fish mercury and 22 
water concentrations of methylmercury over broad areas of the Delta. The CVRWQCB model 23 
was used in addition to the above described here as a separate predictive tool to link to DSM2 24 
model output. 25 

Both models can be used to estimate fish tissue mercury directly from waterborne methylmercury 26 
concentrations and, therefore, result in the same general pattern and relative magnitude of 27 
concentrations across BDCP Alternative conditions.  28 

The CVRWQCB used the general approach of linking waterborne mercury concentrations and 29 
largemouth bass mercury concentrations for broad areas of the Delta as part of developing the 30 
Methylmercury TMDL (Wood 2010). The Regional Board modeling goal was to estimate water 31 
concentrations that would relate to their fish tissue TMDL target. However, for BDCP, it was 32 
desirable to determine the linkages between modeled mercury or methylmercury water 33 
concentrations and resulting fish tissue concentrations at specific defined locations, rather than 34 
general Delta conditions over broad areas. Thus, the linear regression model described in (1) above 35 
was developed. The intent of the regression was to establish a predictive tool for fish tissue mercury 36 
based on DSM2 model estimates of waterborne methylmercury concentrations. The prediction was 37 
not assumed to be a measure of bass bioaccumulation physiology, but rather, a useful, predictive 38 
tool based on post-processing of DSM2 water concentration modeling for Alternatives evaluations.  39 
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Both the existing Regional Board model and the newly-developed model were used to convert DSM2 1 
estimated methylmercury concentrations to predicted fish tissue mercury concentrations. The use 2 
of the two models shows a range of possible predicted fish tissue values as might be expected in the 3 
Delta as a result of project implementation. The benchmark used for evaluations to assess impacts of 4 
Alternatives was the CVRWQCB TMDL tissue concentration goal of 0.24 mg/kg wet weight (ww) of 5 
mercury for normalized 350-mm total length largemouth bass tissue (CVRWQCB 2011). 6 

8I.1.2 Linear Regression of DSM2 Modeled Methylmercury 7 

to Measured Fish Tissue Mercury Model 8 

Development 9 

As described above, a linear regression between DSM2 output of methylmercury concentrations in 10 
water (modeled) and bass tissue mercury concentrations (measured) was developed specifically for 11 
this analysis. Water concentrations were estimated by assigning mercury and methylmercury 12 
concentrations to five source waters (averaged over the 2000 to 2010 period) that contribute to the 13 
Delta (based on sampling data; see Table I-1 and I-2), and using DSM2 to model the mixing and 14 
hydrodynamics of these contributing source waters in the system using historical year 2000 15 
conditions. DSM2 was used to model year 2000 hydrologic conditions since fish tissue data were 16 
from 1999 and 2000, as discussed below. Mercury and methylmercury water sample data used to 17 
characterize the five source waters were each averaged over the years indicated in Table I-1 to 18 
produce the long term averages used for source water blending.  19 

The DSM2 model results provided an estimate of the resulting concentrations of mercury and 20 
methylmercury in water at specific locations (see Table I-3). Note that the first quarter DSM2 model 21 
results were discarded because the model “ramps up” for a new year and the average values from 22 
those first months were distinctly lower than for the other quarters. Ramping in water quality 23 
models is based on the use of previous months in the subsequent months’ values and the use of 24 
unrealistically-low startup values. Therefore, a surrogate for the annual average for the year was 25 
computed from the last 3 quarters. The next step in the evaluation was to identify a model that 26 
linked these water concentrations to fish tissue concentrations in samples collected from the same 27 
location. 28 

Largemouth bass were chosen for this analysis because they are popular sport fish, top predators, 29 
live for several years, and tend to stay in the same area (that is, they exhibit high site fidelity). 30 
Consequently, they are excellent indicators of long-term average mercury exposure, risk, and spatial 31 
pattern for both ecological and human health. Also a fish tissue mercury dataset was available for 32 
largemouth bass from defined locations across the Delta. The largemouth bass tissue mercury 33 
concentrations were presented as edible fillet concentrations for fish normalized to 350 mm in total 34 
length as supplied directly by SFEI (SFEI 2010). It is important to standardize concentrations to the 35 
same length fish at each location because of the well-established positive relationship between fish 36 
length and age and tissue mercury concentrations (Alpers et al. 2008). This same normalization 37 
technique was used by the Regional Board for their model (CVRWQCB 2011). 38 

Standard, linear regression analyses were created using the SAS institute’s Statview 5 analytic 39 
software (SAS 1998). DSM2 model outputs of mercury or methylmercury concentrations in water 40 
were graphed against fish tissue concentrations of total mercury (assumed to be all as 41 
methylmercury) at the exact same nodes and approximate dates. The data were log-transformed to 42 
improve normality. The positive relationships between fish tissue and waterborne mercury were 43 
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not as strong as with waterborne methylmercury and therefore methylmercury was retained as the 1 
best predictor. The best fit for a predictive model was the linear regression with the transformed 2 
data between average waterborne methylmercury concentrations in water from the third quarter of 3 
the year and largemouth bass tissue mercury concentrations (Figure A1). Each point in the figure 4 
represents one fish sample paired with the DSM2 prediction of methylmercury concentrations from 5 
the nearest Delta location for that year. Although the explanation of variance is not strong, it is 6 
statistically significant, the third quarter data from the year 2000 produced the best fit. The 7 
regression equation (below) was used as the best identified predictor of mercury in fish tissue based 8 
on DSM2 modeled methylmercury water concentrations for period average concentrations. 9 

Fish mercury (mg/kg ww) = 10^(4.217+ (Log methylmercury in water, µg/L × 1.164)) [Eq.1] 10 

(r2 = 0.383, P = 0.024) 11 

It is evident from Figure A1 that there is considerable variability in tissue mercury levels at lower 12 
methylmercury concentrations in water, and there is limited data at higher methylmercury 13 
concentrations in water. Thus, both and lower and higher water column methylmercury 14 
concentrations, there is notable uncertainty in the above equation. In fact, there are numerous 15 
sources of uncertainty in the above approach, including: analytical variability in the original 16 
measurements; temporal and/or seasonal variability in Delta source water concentrations of 17 
merthylmercury; interconversion of mercury species (i.e., the non-conservative nature of 18 
methylmercury as a modeled constituent); fish tissue mercury being an aggregator of 19 
methylmercury concentrations that vary in time, space, and diet; a limited sample size (n = 13); low 20 
coefficient of determination (r2 = 0.383); and lack of a rigorous validation study, as well as others. 21 

8I.1.3 Central Valley Regional Water Quality Control Board 22 

Model 23 

The results of the regression model in Figure A1 can be compared to those using the alternative 24 
from the CVRWQCB TMDL model, which also predicts 350-mm normalized largemouth bass fillets 25 
from methylmercury in water. This comparison is shown in Table I-4.  26 

The CVRWQCB developed a nonlinear model based on largemouth bass as grouped in major, large 27 
areas of the Delta (rather than specific locations) compared to average methylmercury 28 
concentrations in water for those same, general areas (CVRWQCB 2011): 29 

Fish mercury (mg/kg ww) = 20.365 × ((methylmercury in water, ng/L)^1.6374) [Eq. 2] 30 

(r2 = 0.910, P < 0.05) 31 

The difference between the model results and the actual fish tissue results were more variable for 32 
the CVRWQCB model, Eq. 2 (-0.399 to 0.85 mg/kg ww) compared to the regression model of Eq. 1  33 
(-0.505 to 0.299 mg/kg ww) (Table I-4). It is possible the averaging used in the Regional Board 34 
model parameters contributed to this relative imprecision; in contrast, the DSM2 based model (Eq. 35 
1) was specifically constructed to work for DSM2 output at our specific locations of interest. In 36 
addition, Note that the CVRWQCB TMDL model was not established to predict fish tissue 37 
concentrations, but to provide the linkage between the 0.24 mg/kg tissue mercury TMDL target to 38 
the waterborne goal of 0.066 ng methylmercury/L.  39 
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As with Equation 1, there is considerable uncertainty in the application of this model. It is likely that 1 
because there was more averaging (both in time and space) in the derivation of Equation 2, the 2 
coefficient of determination was higher than for Equation 1, making the model appear to be more 3 
accurate. However, Equation 2 was applied to site and time-specific modeled methylmercury 4 
concentrations, so it is unknown whether this apparent higher degree of accuracy is meaningful 5 
when the model is applied in this way. In reality, many of the same uncertainties present in Equation 6 
1 are also present for Equation 2: analytical variability; temporal and/or seasonal variability in Delta 7 
source water concentrations of merthylmercury; interconversion of mercury species (i.e., the non-8 
conservative nature of methylmercury as a modeled constituent); limited sample size (both in 9 
number of fish and time span over which the measurements were made). The CVRWQCB did not 10 
attempt to estimate the errors and propogate them from correlation to correlation in their 11 
application of the model for deriving the aqueous methylmercury goal (CVRWQCB 2011). 12 

8I.1.4 Notes Regarding Application of the Models and 13 

Interpretation of Results 14 

Although there is considerable uncertainty in both modeling approaches outlined above, 15 
mechanistically, there is reason to expect fish tissue methylmercury concentrations may increase 16 
when water column methylmercury concentrations increase, and to that end, the equations both 17 
serve as a reasonable approximations of a very complex process. Considering the uncertainty, small 18 
(i.e., < 20-25%) increases or decreases in modeled fish tissue mercury concentrations at a low 19 
number of Delta locations (i.e., 2-3) should be interpreted to be within the uncertainty of the overall 20 
approach, and not predictive of actual adverse effects. Larger increases, or increases evident 21 
throughout the Delta, can be interpreted as more reliable indicators of potential adverse effects. 22 
Finally, the relatively large errors inherent in both model predictions mean that the models are most 23 
useful for ranking Alternatives and comparing areas of the Delta within Alternatives rather than as 24 
an accurate predictor of actual, future bass tissue mercury concentrations. 25 

8I.1.5 General Findings 26 

Both models show exactly the same pattern of fish tissue mercury as compared among Alternatives 27 
and sites because both models are regression equations based on the same underlying estimates of 28 
waterborne methylmercury concentrations. Note that in the fish tissue chemistry estimate results 29 
presented in Tables I-7a,b to I-16a,b, all Eq. 2 results are uniformly higher than Eq.1 results. All 30 
measured fish tissue concentrations (Table I-4) and all Eq. 1 and Eq. 2 –based fish tissue mercury 31 
concentrations exceed the Regional Board TMDL target goal of 0.24 mg/kg tissue mercury. 32 
Nevertheless, clear patterns of differences among Alternatives are apparent in Tables I-7 to I-16. 33 
The highest estimated tissue mercury concentrations (from both equations) occurred at Buckley 34 
Cove for Alternatives 1-5, 7 and 8; and at Contra Costa Pumping Plant #1 for Alternatives 6 and 9.   35 
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BDAT Bay Delta and Tributaries Project 20 
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mg/kg ww milligrams/kilogram, wet weight 25 
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Table I-1. Modeled Methyl Mercury Concentrations in Water for Existing Conditions, No Action Alternative Late Long Term, and All Alternatives 1 

 

Location 

 

Period * 

Period Average Concentration (ng/L) 

Existing 
Conditions 

No Action 
Alternative-

LLT 
Alternative 

1-LLT 
Alternative 

2-LLT 
Alternative 

3-LLT 
Alternative 
4-LLT H1 

Alternative 
4-LLT H2 

Alternative 
4-LLT H3 

Alternative 
4-LLT H4 

Alternative 
5-LLT 

Alternative 
6-LLT 

Alternative 
7-LLT 

Alternative 
8-LLT 

Alternative 
9-LLT 

Delta Interior 

Mokelumne River (SF) at Staten 
Island 

ALL 0.135 0.134 0.142 0.143 0.140 0.142 0.142 0.142 0.142 0.139 0.146 0.143 0.143 0.127 

DROUGHT 0.121 0.121 0.126 0.127 0.126 0.126 0.127 0.127 0.127 0.126 0.130 0.128 0.127 0.115 

San Joaquin River at Buckley Cove 
ALL 0.159 0.164 0.162 0.160 0.162 0.160 0.160 0.160 0.160 0.161 0.161 0.161 0.161 0.145 

DROUGHT 0.161 0.167 0.167 0.163 0.167 0.163 0.163 0.163 0.163 0.165 0.165 0.164 0.165 0.138 

Franks Tract 
ALL 0.117 0.117 0.122 0.125 0.121 0.123 0.124 0.125 0.126 0.122 0.140 0.133 0.134 0.140 

DROUGHT 0.109 0.110 0.112 0.115 0.112 0.113 0.114 0.115 0.115 0.113 0.131 0.125 0.125 0.132 

Old River at Rock Slough 
ALL 0.121 0.122 0.126 0.130 0.126 0.127 0.129 0.130 0.132 0.126 0.155 0.145 0.147 0.154 

DROUGHT 0.113 0.116 0.118 0.121 0.117 0.119 0.120 0.121 0.122 0.118 0.153 0.142 0.143 0.154 

Western Delta 

Sacramento River at Emmaton 
ALL 0.103 0.103 0.103 0.104 0.102 0.103 0.104 0.104 0.104 0.103 0.109 0.106 0.106 0.103 

DROUGHT 0.101 0.101 0.100 0.101 0.100 0.100 0.101 0.101 0.101 0.100 0.106 0.104 0.104 0.101 

San Joaquin River at Antioch 
ALL 0.102 0.103 0.105 0.108 0.104 0.106 0.107 0.108 0.109 0.105 0.119 0.114 0.114 0.111 

DROUGHT 0.093 0.094 0.094 0.096 0.094 0.095 0.096 0.096 0.097 0.095 0.107 0.104 0.104 0.101 

Sacramento River at Mallard Island 
ALL 0.082 0.083 0.082 0.085 0.081 0.083 0.083 0.085 0.085 0.083 0.093 0.089 0.090 0.085 

DROUGHT 0.072 0.073 0.072 0.073 0.072 0.072 0.073 0.073 0.074 0.073 0.081 0.079 0.080 0.074 

Major Diversions (Pumping Stations) 

North Bay Aqueduct at Barker Slough 
Pumping Plant 

ALL 0.112 0.112 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.104 0.106 0.105 0.104 0.105 

DROUGHT 0.113 0.113 0.104 0.105 0.104 0.105 0.105 0.105 0.105 0.104 0.106 0.105 0.105 0.105 

Contra Costa Pumping Plant #1 
ALL 0.129 0.129 0.133 0.136 0.132 0.134 0.135 0.136 0.137 0.132 0.164 0.151 0.153 0.163 

DROUGHT 0.121 0.122 0.124 0.126 0.123 0.124 0.126 0.126 0.127 0.124 0.160 0.147 0.149 0.162 

Banks Pumping Plant 
ALL 0.133 0.135 0.122 0.121 0.126 0.123 0.124 0.123 0.123 0.128 0.100 0.110 0.113 0.125 

DROUGHT 0.128 0.131 0.128 0.128 0.128 0.128 0.125 0.128 0.125 0.129 0.100 0.108 0.114 0.119 

Jones Pumping Plant 
ALL 0.138 0.141 0.129 0.126 0.133 0.130 0.128 0.128 0.127 0.135 0.100 0.111 0.112 0.125 

DROUGHT 0.134 0.138 0.135 0.132 0.134 0.135 0.132 0.133 0.132 0.136 0.100 0.109 0.109 0.119 

* All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index). 2 
Notes: 3 
LLT = late long term 4 
ng/L = nanogram per liter 5 
SF = south fork 6 

 7 
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Table I-18a. Summary Table for Mercury Concentrations in 350 mm Largemouth Bass Fillets, and 1 
Comparisons to Baseline Conditions and Benchmark for Alternative 8. Estimates presented as based 2 
on Equation 1. 3 

Location Period 
a
 

Estimated 
Concentrations of 

Mercury (mg/kg, ww) 

% Change In 
Mercury 

Concentrations 
Compared to 

Baseline
b
 

Exceedance Quotients
c
 

Alt. 8 
EX 

NAA-
LLT Alt. 8 

Delta Interior 

Mokelumne River (South Fork) at 
Staten Island 

All 0.55 6 8 2.3 

Drought 0.48 6 6 2.0 

San Joaquin River at Buckley Cove 
All 0.63 2 -2 2.6 

Drought 0.65 3 -1 2.7 

Franks Tract 
All 0.51 17 16 2.1 

Drought 0.47 18 16 2.0 

Old River at Rock Slough 
All 0.57 25 23 2.4 

Drought 0.55 31 28 2.3 

Western Delta 

Sacramento River at Emmaton 
All 0.39 4 3 1.6 

Drought 0.38 3 3 1.6 

SJR at Antioch 
All 0.43 14 13 1.8 

Drought 0.38 13 12 1.6 

Sacramento River at Mallard Island 
All 0.32 11 9 1.3 

Drought 0.28 12 11 1.2 

Major Diversions (Pumping Stations) 

North Bay Aqueduct at Barker Slough 
PP 

All 0.38 -8 -8 1.6 

Drought 0.38 -8 -8 1.6 

Contra Costa Pumping Plant #1 
All 0.60 23 23 2.5 

Drought 0.58 27 26 2.4 

Banks Pumping Plant 
All 0.42 -17 -18 1.8 

Drought 0.42 -12 -15 1.8 

Jones Pumping Plant 
All 0.42 -22 -24 1.7 

Drought 0.40 -21 -24 1.7 

Notes: 4 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water 5 

years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 6 
water year hydrologic classification index). 7 
b
 % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive 8 

change (lowered concentrations) relative to baseline when values are negative. Changes of 10% or more are highlighted.  9 
c
 Exceedance Quotient - All concentrations exceed total maximum daily load guidance concentration of 0.24 mg/kg ww Hg. 10 

Alt. - alternative 11 
EX - Existing Conditions 12 
mg/kg - milligram per kilogram  13 
NAA-LLT - No Action Alternative Late Long Term 14 
ww - wet weight 15 
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Table I-19b. Summary Table for Mercury Concentrations in 350 mm Largemouth Bass Fillets, and 1 
Comparisons to Baseline Conditions and Benchmark for Alternative 8. Estimates presented as based 2 
on Equation 2. 3 

Location Period 
a
 

Estimated 
Concentrations of 

Mercury (mg/kg, ww) 

% Change In 
Mercury 

Concentrations 
Compared to 

Baseline
b
 

Exceedance Quotients
c
 

Alt. 8 
EX 

NAA-
LLT Alt. 8 

Delta Interior 

Mokelumne River (South Fork) at 
Staten Island 

All 0.84 9 11 3.5 

Drought 0.70 8 9 2.9 

San Joaquin River at Buckley Cove 
All 1.03 2 -3 4.3 

Drought 1.07 4 -2 4.5 

Franks Tract 
All 0.76 24 24 3.1 

Drought 0.68 26 24 2.8 

Old River at Rock Slough 
All 0.88 37 34 3.7 

Drought 0.84 46 41 3.5 

Western Delta 

Sacramento River at Emmaton 
All 0.52 6 5 2.2 

Drought 0.50 4 4 2.1 

SJR at Antioch 
All 0.59 20 19 2.4 

Drought 0.50 19 18 2.1 

Sacramento River at Mallard Island 
All 0.39 16 13 1.6 

Drought 0.32 18 15 1.4 

Major Diversions (Pumping Stations) 

North Bay Aqueduct at Barker Slough 
PP 

All 0.50 -11 -11 2.1 

Drought 0.51 -12 -12 2.1 

Contra Costa Pumping Plant #1 
All 0.94 33 33 3.9 

Drought 0.90 40 38 3.7 

Banks Pumping Plant 
All 0.57 -23 -25 2.4 

Drought 0.58 -17 -20 2.4 

Jones Pumping Plant 
All 0.56 -29 -32 2.4 

Drought 0.54 -29 -32 2.3 

Notes: 4 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water 5 

years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 6 
water year hydrologic classification index). 7 
b
 % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive 8 

change (lowered concentrations) relative to baseline when values are negative. Changes of 10% or more are highlighted.  9 
c
 Exceedance Quotient - All concentrations exceed total maximum daily load guidance concentration of 0.24 mg/kg ww Hg. 10 

Alt. - alternative 11 
EX - Existing Conditions 12 
mg/kg - milligram per kilogram  13 
NAA-LLT - No Action Alternative Late Long Term 14 
ww - wet weight 15 
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Appendix 8M 1 

Selenium 2 

This appendix includes a description of the modeling used in the selenium assessment, as well 3 

as figures and tables to support the assessment.  4 

8M.1 Selenium Methodology 5 

Project-related changes in waterborne concentrations of selenium in the Delta may result in 6 
increased selenium bioaccumulation and/or toxicity to aquatic and semi-aquatic receptors using the 7 
Delta. Historical fish tissue data from 2000, 2005, and 2007 and measured (for Sacramento River 8 
below Knights Landing and for San Joaquin River at Vernalis) or DSM2-modeled (other locations) 9 
waterborne selenium concentrations for selected locations in 2000, 2005, and 2007 were used to 10 
model water-to-tissue relationships, generally following procedures described by Presser and 11 
Luoma (2010a, 2010b). Implementation of the Grassland Bypass Project (GBP) has led to a 60 12 
percent decrease in selenium loads from the Grassland Drainage Area in comparison to pre-project 13 
conditions (Tetra Tech 2008). These changes are reflected in data for the San Joaquin River at 14 
Vernalis, where water quality is monitored frequently because the river is a primary source of 15 
selenium to the Delta. Vernalis water data for two years (1999-2000, 2004-2005, and 2006-2007) 16 
were used for each year when fish data were available because of the GBP-related changes and 17 
because the lag time for selenium bioaccumulation in the piscivorous largemouth bass (Micropterus 18 
salmoides), the species for which the Delta-wide bioaccumulation model was calibrated, may be 19 
more than one year (Beckon 2014).  20 

The output from the DSM2 model (expressed as percent inflow from different sources) was used in 21 
combination with the available measured waterborne selenium concentrations to model 22 
concentrations of selenium at locations throughout the Delta. These modeled waterborne selenium 23 
concentrations were used in the relationship model to estimate bioaccumulation of selenium in 24 
whole-body fish and bird eggs. Selenium concentrations in fish fillets were then estimated from 25 
those in whole-body fish. The following text, in addition to the selenium discussions in Sections 26 
8.3.1.3, 8.3.1.5, and 8.3.1.7, provide detailed information regarding the assessment methodology for 27 
selenium. 28 

In addition to the Delta-wide modeling for fish and birds that was calibrated with data for 29 
largemouth bass, selenium uptake and food-chain transfer information from the ecosystem-scale 30 
selenium model for the San Francisco Bay-Delta Regional Ecosystem Restoration Implementation 31 
Plan (Presser and Luoma 2013) informed our selenium bioaccumulation model. The largemouth 32 
bass has lower selenium bioaccumulation rates than those observed for sturgeon (green sturgeon, 33 
Acipenser medirostris, and white sturgeon, A. transmontanus) and is not an appropriate model 34 
species that would be protective of sturgeon. Sturgeon differ by feeding, in part, on overbite clams 35 
(Corbula [Potamocorbula] amurensis) in Suisun Bay and may do so in the western portion of the 36 
Delta under future conditions. Therefore, DSM2-modeled waterborne selenium concentrations from 37 
the two western-most locations in the Delta (Sacramento River at Mallard Island and San Joaquin 38 
River at Antioch Ship Channel) were used to model selenium bioaccumulation for sturgeon at those 39 
two locations to supplement the modeling done for largemouth bass. 40 
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The models described in this appendix were used to compare project alternatives to Existing 1 
Conditions and the No Action Alternative for impact assessment. 2 

8M.2 Selenium Concentrations in Water 3 

Dissolved or total selenium data were available for six inflow locations to the Delta (Table M-1; all 4 
tables are provided at the end of this appendix):  5 

 Sacramento River below Knights Landing 6 

 Sacramento River at Freeport 7 

 Mildred Island, Center 8 

 Mokelumne, Calaveras, and Cosumnes Rivers 9 

 San Joaquin River at Vernalis (Airport Way) 10 

 San Joaquin River near Mallard Island 11 

Both dissolved and total selenium data were considered suitable for purposes of the modeling 12 
conducted for the Delta, because they typically do not differ greatly. Statements related to 13 
waterborne selenium concentrations in this appendix would be applicable to either dissolved or 14 
total concentrations. 15 

Whole-body largemouth bass data for selenium were available from the following DSM2 output 16 
locations: 17 

 Big Break 18 

 Cache Slough Ryer 19 

 Franks Tract 20 

 Middle River Bullfrog 21 

 Old River Near Paradise Cut 22 

 Sacramento River Mile (RM) 44 23 

 San Joaquin River Potato Slough 24 

Largemouth bass data also were available from the Veterans Bridge on the Sacramento River and 25 
from Vernalis on the San Joaquin River, but DSM2 data were not available for those locations; 26 
therefore, historical data for selenium concentrations in water collected nearby (Table M-1) were 27 
used to represent quarterly averages. The geometric mean of total selenium concentrations in water 28 
collected from the Sacramento River below Knights Landing in years 2004, 2007, and 2008 (DWR 29 
Website 2009) were used to represent quarterly averages of selenium concentrations in water for 30 
Veterans Bridge in all years. The geometric means of selenium concentrations (total or dissolved 31 
was not specified) in water collected from years 1999–2000, 2004-2005, and 2006-2007 (SWAMP 32 
2009) were used to represent quarterly averages for selenium concentrations in water at Vernalis 33 
during 2000, 2005, and 2007, respectively.  34 

For DSM2 output locations, the geometric mean selenium concentrations from the inflow locations 35 
were combined with the modeled quarterly average percent inflow for each DSM2 output location to 36 
estimate waterborne selenium concentrations at those locations. The quarterly average mix of water 37 
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from the six inflow sources (Table M-1) was calculated from daily percent inflows provided by the 1 
DSM2 model output for the DSM2 output locations for which fish data were available. The quarterly 2 
waterborne selenium concentrations at DSM2 locations were calculated using the following 3 
equation: 4 

 

           
100

665544332211 CICICICICICI
C quarterlywater




 [Eq.1] 5 

Where:  6 

Cwater quarterly = quarterly average selenium concentration in water (micrograms/liter 7 
[µg/L]) at a DSM2 output location 8 

I1-6 = modeled quarterly inflow from each of the six sources of water to the Delta for 9 
each DSM2 output location (percentage) 10 

C1-6 = selenium concentration in water (µg/L) from each of the six inflow sources to the 11 
Delta (1-6) 12 

Example Calculation: Modeled Selenium Concentration at Franks Tract Year 2000, First Quarter: 13 

(43.94 [% inflow from Sacramento River water source at Franks Tract] × 0.09 µg/L [Selenium concentration 14 
at Sacramento River at Freeport]) + (11.56 [% inflow from East Delta Tributaries water source at Franks Tract] 15 
× 0.10 µg/L [Selenium concentration at Mokelumne, Calaveras, and Cosumnes Rivers]) + (15.79 [% inflow 16 
from San Joaquin River water source at Franks Tract] × 0.83 µg/L [Selenium concentration at San Joaquin River 17 
at Vernalis]) + (0.02 [% inflow from Martinez/Suisun Bay water source at Franks Tract] × 0.10 µg/L 18 
[Selenium concentration at San Joaquin River near Mallard Island]) + (0.32 [% inflow from Yolo Bypass water 19 
source at Franks Tract] × 0.23 µg/L [Selenium concentration at Sacramento River below Knights Landing]) + 20 
(5.06 [% inflow from Delta Agriculture water source at Franks Tract] × 0.11 µg/L [Selenium concentration at 21 
Mildred Island, Center])/100 = 0.19 µg/L 22 

The quarterly and average annual waterborne selenium concentrations for the DSM2 output 23 
locations are shown in Table M-2 (Year 2000), Table M-3 (Year 2005), and Table M-4 (Year 2007). 24 

8M.3 Bioaccumulation of Selenium into Whole-body Fish and 25 

Bird Eggs 26 

Selenium concentrations in whole-body fish and in bird eggs were calculated using ecosystem-scale 27 
models developed by Presser and Luoma (2010a, 2010b, 2013). The models were based on 28 
biogeochemical and physiological factors from laboratory and field studies; loading rates, chemical 29 
speciation, and transformation to particulate material; bioavailability; bioaccumulation in 30 
invertebrates; and trophic transfer to predators. Important components of the methodology 31 
included (1) empirically determined environmental partitioning factors between water and 32 
particulate material that quantify the effects of dissolved speciation and phase transformation; (2) 33 
concentrations of selenium in living and non-living particulates at the base of the food web that 34 
determine selenium bioavailability to invertebrates; and (3) selenium biodynamic food web transfer 35 
factors that quantify the physiological potential for bioaccumulation from particulate matter to 36 
consumer organisms and from prey to their predators. 37 
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8M.3.1 Selenium Concentration in Particulates 1 

Phase transformation reactions from dissolved to particulate selenium are the primary form by 2 
which selenium enters the food web. Presser and Luoma (2010a, 2010b, 2013) used field 3 
observations to quantify the relationship between particulate material and dissolved selenium as 4 
provided below. 5 

 columnwaterdeparticulat CKC   [Eq. 2] 6 

Where:  7 

Cparticulate = selenium concentration in particulate material (micrograms/kilogram, dry weight 8 
[µg/kg dw]) 9 

Cwater column = selenium concentration in water column (µg/L) 10 

Kd = particulate/water ratio 11 

The Kd describes the particulate/water ratio at the moment the sample was taken and should not be 12 
interpreted as an equilibrium constant (as it sometimes is mistaken to be). It can vary widely among 13 
hydrologic environments and potentially among seasons (Presser and Luoma 2010a, 2010b, 2013). 14 
In addition, other factors such as speciation, residence time, and particle type affect Kd. Residence 15 
time of selenium is usually the most influential factor on the conditions in the receiving water 16 
environment. Short water residence times (e.g., streams and rivers) limit partitioning of selenium 17 
into particulate material. Conversely, longer residence times (e.g., sloughs, lakes, estuaries) allow 18 
greater uptake by plants, algae, and microorganisms. Furthermore, environments in downstream 19 
portions of a watershed can receive cumulative contributions of upstream recycling in a hydrologic 20 
system. Due to its high variability, Kd is a large source of uncertainty in any selenium model where 21 
extrapolations from selenium concentrations in the water column to those in aquatic organism 22 
tissues, or from tissue to waterborne concentrations, are necessary.  23 

In calibrating the Delta-wide bioaccumulation model for bass, the particulate selenium 24 

concentration initially was estimated using Equation 2 and a default Kd of 1,000 (Presser and 25 

Luoma 2010a). Because the Kd is typically much more variable than other steps in the 26 

bioaccumulation model, the Kd was then adjusted to calibrate the model so that the modeled 27 

concentrations for fish approximated the measured concentrations in bass for normal and wet 28 

years (2000 and 2005) and for dry years (2007), as described in more detail in Section 8M.4. 29 
Presser and Luoma (2013) determined Kd values for San Francisco Bay (including Carquinez Strait – 30 
Suisun Bay) during “low flow” conditions (5,986) and “average” conditions (3,317). These values 31 
were used to model selenium concentrations in particulates in bioaccumulation modeling for 32 
sturgeon under “Drought” and “All” year conditions at the two locations in the western Delta. (By 33 
comparison, calibration of the Delta-wide models for the western-most location from which bass 34 
had been collected [Big Break] resulted in an average Kd = 3,736 for 2000/2005 [Model 4, 35 
normal/wet years] and average Kd = 7,166 for 2007 [Model 5, dry year].) 36 

8M.3.2 Selenium Concentrations in Invertebrates 37 

Species-specific trophic transfer factors (TTFs) for transfer of selenium from particulates to prey 38 
and to predators were developed using data from laboratory experiments and field studies (Presser 39 
and Luoma 2010a, 2010b, 2013). TTFs are species-specific, but the range of TTFs for freshwater 40 
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invertebrates was found to be similar to TTFs for marine invertebrates determined in laboratory 1 
experiments.  2 

TTFs for estimating selenium concentrations in invertebrates were calculated using the following 3 
equation: 4 

 eparticulat

teinvertebra
teinvertebra

C

C
TTF 

 [Eq. 3] 5 

Where:  6 

TTFinvertebrate = trophic transfer factor from particulate material to invertebrate 7 

Cinvertebrate = concentration of selenium in invertebrate (µg/g dw) 8 

Cparticulate = concentration of selenium in particulate material (µg/g dw) 9 

An average aquatic insect TTF was calculated from TTFs for aquatic insect species with similar 10 
bioaccumulative potential, including mayfly (Baetidae; Heptageniidae; Ephemerellidae), caddisfly 11 
(Rhyacophilidae; Hydropsychidae), crane fly (Tipulidae), stonefly (Perlodidae/Perlidae; 12 
Chloroperlidae), damselfly (Coenagrionidae), corixid (Cenocorixa sp.), and chironomid (Chironomus 13 
sp.) aquatic life stages. Species-specific TTFs ranged from 2.1 to 3.2; the average TTF of 2.8 was used 14 
in the Delta-wide model.  15 

Sturgeon in the western Delta, Carquinez Strait, and Suisun Bay typically prey on a mix of clams 16 
(including Corbula amurensis, which is known to be an efficient bioaccumulator of selenium; Stewart 17 
et al. 2010) and crustaceans. Presser and Luoma (2013) assumed a sturgeon diet of 50 percent 18 
clams and 50 percent amphipods and other crustaceans in their model. Based on this diet, the 19 
authors reported a TTF of 9.2 (identified as TTFprey in Table 1 of Presser and Luoma [2013]). This 20 
TTF was used to calculate concentrations in sturgeon invertebrate prey for the San Joaquin River at 21 
Antioch and Sacramento River at Mallard Island locations to compare project alternatives to Existing 22 
Conditions and the No Action Alternative for impact assessment. 23 

8M.3.3 Selenium Concentrations in Whole-body Fish 24 

The mechanistic equation for modeling of selenium bioaccumulation in fish tissue is similar to that 25 
for invertebrates if whole-body concentrations are the endpoint (Presser and Luoma 2010a, 2010b, 26 
2013), as follows: 27 
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teinvertebraeparticulatteinvertebra

teinvertebra

fish
fish

TTFTTFCC
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TTFCC

where

C

C
TTF







:

:

 [Eq. 4] 1 

Where:  2 

Cfish = concentration of selenium in fish (µg/g dw) 3 

Cinvertebrate = concentration of selenium in invertebrate (µg/g dw) 4 

Cparticulate = concentration of selenium in particulate material (µg/g dw) 5 

TTFinvertebrate = trophic transfer factor from particulate material to invertebrate 6 

TTFfish = trophic transfer factor from invertebrate to fish 7 

Modeling selenium bioaccumulation into a particular fish species considers organism physiology 8 
and its preferred foods. However, variability in fish tissue concentrations of selenium for present 9 
modeling purposes is driven more by dietary choices and their respective levels of bioaccumulation 10 
(i.e., TTFinvertebrate) than by differences in fish physiology or the dietary transfer to the fish (TTFfish). A 11 
diet of mixed prey (including invertebrates or other fish) can be modeled as follows: 12 

       332211 FCFCFCTTFC fishfish   [Eq. 5] 13 

Where: 14 

Cfish = concentration of selenium in fish (µg/g dw) 15 

TTFfish = trophic transfer factor for fish species  16 

C1-3 = concentration of selenium in invertebrate or fish prey items 1, 2, and 3 (µg/g dw) 17 

F1-3 = fraction of diet composed of prey items 1, 2, and 3 18 

Modeling of selenium concentrations in longer food webs with higher trophic levels (e.g., predator 19 
fish consuming forage fish) can be completed by incorporating additional TTFs; for example: 20 

 fishpredatorfishforageateinverterbreparticulatfishpredator TTFTTFTTFCC   [Eq. 6] 21 

Where: 22 

Cpredator fish = concentration of selenium in fish (µg/g dw) 23 

TTFinvertebrate = trophic transfer factor from particulate material to invertebrate 24 
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Cparticulate = concentration of selenium in particulate material (µg/g dw) 1 

TTFforage fish = trophic transfer factor for invertebrates to foraging fish species  2 

TTFpredator fish = trophic transfer factor for forage fish to predator species  3 

The fish TTFs reported in Presser and Luoma (2010a) ranged from 0.5 to 1.6, so the average fish 4 
TTF of 1.1 was used for all trophic levels of fish in the Delta-wide model. A TTF of 1.3 (identified as 5 
TTFpredator) was reported for sturgeon in Presser and Luoma (2013) and was used to calculate 6 
concentrations of selenium in sturgeon for the two western Delta locations. 7 

Modeled selenium concentrations in whole-body fish were used to estimate selenium 8 
concentrations in fish fillets, as described in Section 8M.5. 9 

8M.3.4 Selenium Concentrations in Bird Eggs 10 

Selenium concentrations in bird tissues can be estimated, but the transfer of selenium into bird eggs 11 
is more meaningful for evaluating reproductive endpoints (Presser and Luoma 2010a; Ohlendorf 12 
and Heinz 2011). Examples of models for selenium transfer to bird eggs are as follows: 13 

 eggbirdteinvertebraeparticulateggbird TTFTTFCC   [Eq. 7] 14 

Or: 15 

 eggbirdfishteinvertebraeparticulateggbird TTFTTFTTFCC   [Eq. 8] 16 

Where:  17 

Cbird egg = concentration of selenium in bird egg (µg/g dw) 18 

Cparticulate = concentration of selenium in particulate material (µg/g dw) 19 

TTFinvertebrate = trophic transfer factor from particulate material to invertebrate 20 

TTFfish = trophic transfer factor from invertebrate to fish 21 

TTFbird egg = trophic transfer factor from invertebrate or fish (depending on diet) to bird egg 22 

Equation 8 is based on birds such as herons or terns feeding on small fish. Presser and Luoma 23 
(2010b, 2013) reviewed the available data for selenium bioaccumulation from diet to bird eggs and 24 
concluded that the mean TTFbird egg = 2.6 was most appropriate for modeling. This TTF was based on 25 
laboratory studies in which mallards (Anas platyrhynchos) were fed selenium-fortified diets to 26 
evaluate reproductive effects. Mallards are considered a sensitive species to selenium based on 27 
reproductive endpoints. In their previous evaluation of those data, Presser and Luoma (2010a) 28 
concluded that a TTFbird egg = 1.8 was appropriate. The form of selenium included in the mallard diet 29 
(selenomethionine) has been used as a surrogate in many laboratory studies to represent exposure 30 
of fish and birds under field conditions. Other laboratory studies were conducted with black-31 
crowned night-herons (Nycticorax nycticorax; Smith et al. 1988), eastern screech-owls (Otus asio; 32 
Wiemeyer and Hoffman 1996), and American kestrels (Falco sparverius; Santolo et al. 1999). In each 33 
of these studies, the experimental groups also received supplemental selenium in the form of 34 
selenomethionine. Transfer factors for the selenium-supplemented birds varied from about 1.0 to 35 
2.2, with a mean of 1.5.  36 
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In field studies conducted at Kesterson Reservoir and the Volta Wildlife Area reference site, 1 
extensive sampling of food-chain biota and bird eggs was conducted during 1983-1985, and birds 2 
were collected to determine qualitatively the kinds of aquatic organisms they had eaten (Saiki and 3 
Lowe 1987; Hothem and Ohlendorf 1989; Schuler et al. 1990; Ohlendorf and Hothem 1995). Based 4 
on the kinds of food items found in each of the sampled species and the mean selenium 5 
concentrations in those kinds of organisms, a mean selenium concentration was estimated for each 6 
species at each site during each nesting season. In contrast to the findings with selenomethionine-7 
supplemented diets in the laboratory, TTFs from diet to eggs were almost always less than 2.0. At 8 
the Volta Wildlife Area, where diet and egg selenium concentrations were representative of 9 
“background” conditions, transfer factors ranged from 0.63 to 2.0, with a mean of 1.35. At Kesterson, 10 
the transfer factors ranged from <0.2 to 0.48.  11 

Given that selenomethionine in the mallard diet is probably more readily transferred to eggs than 12 
are the selenium forms in field-collected food-chain biota, the TTFbird egg = 1.8 value from Presser and 13 
Luoma (2010a) was used in the bioaccumulation model. 14 

8M.4 Refinement of Selenium Bioaccumulation Models for the Delta 15 

Several models were evaluated and refined to estimate selenium uptake in fish and in bird eggs from 16 
waters in the Delta. Input parameters to the model (Kds and the number of trophic levels) were 17 
varied among the models as refinements were made. Data for largemouth bass collected in the Delta 18 
from areas near DSM2 output locations were used to calculate the geometric mean selenium 19 
concentration in whole-body fish (Foe 2010a). The ratio of the estimated selenium concentration in 20 
fish to measured selenium in whole-body bass was used to evaluate each fish model and to focus 21 
refinements of the model. These Delta-wide models are presented in the following subsections 22 
(modeling for sturgeon at the two western-most locations did not require refinement because it 23 
relied on recent data provided by Presser and Luoma [2013]), as described in Section 8M.3. 24 

Characteristics of water flow in the Delta affect selenium bioaccumulation and the model 25 
refinements, because longer residence time for the water can be expected to increase 26 
bioaccumulation by increasing Kd. Foe (2010a) reported the water year type for 2000 as “above 27 
normal” for both the Sacramento River and San Joaquin River watersheds. It came after “wet” water 28 
years and was followed by “dry” water years. Year 2005 was wetter than 2000, was reported as 29 
“above normal” for the Sacramento River watershed and wet for the San Joaquin River watershed, 30 
and occurred between periods of wet water years. Water Year 2007 was reported as dry 31 
(Sacramento River watershed) and “critically dry” (San Joaquin River watershed). It came after wet 32 
water years and was followed by critically dry water years.  33 

There was no difference in bass selenium concentrations in the Sacramento River at Rio Vista in 34 
comparison to the San Joaquin River at Vernalis in 2000, 2005, and 2007 (Foe 2010a). The lack of a 35 
difference in bioavailable selenium between the two river systems was unexpected because the San 36 
Joaquin River is considered a significant source of selenium to the Delta. Year 2005 selenium 37 
concentrations in bass were comparatively lower than those estimated for Year 2000. As expected in 38 
a wet water year, the water residence time was shorter, resulting in less selenium recycling, lower 39 
Kd values, and lower concentrations of selenium entering the food web. The dry water year (2007) 40 
resulted in a longer water residence time, higher Kd values, greater selenium recycling, and higher 41 
concentrations of bioavailable selenium entering the food web. These differences among years were 42 
considered when refining the selenium bioaccumulation model. 43 



 Selenium 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8M-9 
2015 

ICF 00139.14 

 

8M.4.1 Bioaccumulation in Whole-body Fish 1 

Models estimating whole-body selenium concentrations in fish were refined by modifying dietary 2 
composition and input parameters to closely represent measured conditions in the Delta. Each 3 
model is described in this section. 4 

Model 1 was a basic representative of uptake by a forage fish, while Model 2 calculated sequential 5 
bioaccumulation in a more complex food web that included predatory fish eating forage fish, as 6 
shown below: 7 

 Model 1: Trophic level 3 (TL-3) fish eating invertebrates 8 

 fishteinvertebraeparticulatfish TTFTTFCC   [Eq. 9] 9 

 Model 2: Trophic level 4 (TL-4) fish eating TL-3 fish 10 

 fishpredatorfishforageateinverterbreparticulatfishpredator TTFTTFTTFCC   [Eq. 10] 11 

Where:  12 

Cfish = concentration of selenium in fish (µg/g dw) 13 

Cparticulate = concentration of selenium in particulate material (µg/g dw) 14 

TTFinvertebrate = Trophic transfer factor from particulate material to invertebrate 15 

TTFfish = Trophic transfer factor from invertebrate or fish to fish 16 

Equation 9 is the same as Equation 4 and Equation 10 is the same as Equation 6 that were described 17 
above for the generalized model. In both Models 1 and 2, the particulate selenium concentration was 18 
estimated using Equation 2 and a default Kd of 1,000. The average TTFs for invertebrates (2.8) and 19 
fish (1.1) were used in each model. The outputs of estimated selenium concentrations and the ratios 20 
of predicted-to-observed bass selenium concentrations for Models 1 and 2 are presented in Table M-21 
5 and Figure M-1 (all figures are provided at the end of this appendix). 22 

Models 1 and 2 tended to substantially underestimate the whole-body selenium concentrations in 23 
fish when compared to bass data reported in Foe (2010a). This was partly because Model 1 was 24 
estimating selenium concentration in a forage fish (TL-3), whereas bass are a predatory fish with 25 
expected higher dietary exposure. Consequently, Model 1 was not further developed as the selenium 26 
bioaccumulation model to represent fish in the Delta. 27 

Model 2 is representative of predatory fish, but Model 2 was very similar to Model 1 in distribution 28 
of data and in underestimating bass data, even though an additional trophic-level transfer was 29 
included in the model. As noted in Section 8M.3 and described in much greater detail by Presser and 30 
Luoma (2010a, 2010b, 2013), the Kds for uptake from water are far more variable than the TTFs for 31 
invertebrates or fish. Models 1 and 2 also apparently reflect the tendency of selenium (as an 32 
essential nutrient) to be more bioaccumulative when waterborne concentrations are low (as 33 
described by Stewart et al. [2010]), which they were for the DSM2-modeled concentrations (i.e., 0.09 34 
to 0.85 µg/L). Available Kd values from various sampling efforts in the Delta provided by Presser and 35 
Luoma (2010b) were reviewed for potential applicability in the modeling effort. Those values varied 36 
on the basis of locations within the Delta and Suisun Bay and also by water year and flow 37 
characteristics (often greater than 5,000 and sometimes exceeding 10,000). However, efforts to 38 
incorporate various selected Kds (e.g., 2,000 or 3,000) into the model uniformly for different DSM2 39 
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locations failed to produce ratios of modeled-to-measured fish selenium concentrations that 1 
approximated 1 (they either over- or underestimated fish selenium because of variability in site 2 
conditions).  3 

The available bass data and the assumed TTFs for fish (1.1) and invertebrates (2.8) were used to 4 
back-calculate a location and sample-specific Kd. It is recognized that some of the variability in 5 
bioaccumulation may be associated with the TTFs, but there were no reasonable assumptions for 6 
selection of alternative values to plug into the model.  7 

When TTFs were held constant, back-calculation of Kd values revealed a concentration-related 8 
influence on the values. For waterborne selenium concentrations in the range of 0.09 to 0.13 µg/L 9 
(N = 50), the median Kd was 5,575; when waterborne selenium concentrations were in the range of 10 
0.14 to 0.40 µg/L (N = 19), the median Kd was 2,431; for waterborne selenium concentrations in the 11 
range of 0.41 to 0.85 µg/L (N = 19), the median Kd was 748. These observations are consistent with 12 
an inverse relationship between waterborne selenium concentrations and bioaccumulation in 13 
aquatic organisms. 14 

Figure M-2 shows the log-log regression relation of Kd to waterborne selenium concentration when 15 
all years are included and the TTFs are held constant, while Figure M-3 shows the relationship for 16 
normal/wet years (2000 and 2005) and Figure 4 shows the regression for dry years (2007), when 17 
the Kds were generally higher. 18 

Model 3 is based on Model 2 (with TTFs as described above) but includes the Kd estimated from the 19 
log-log regression relation for all years (Figure M-2). This produced a median ratio of predicted-to-20 
observed whole-body selenium in bass that slightly exceeded 1 (Figure M-1); details are provided in 21 
Table M-6. Because of the noticeable differences between 2007 (the dry year) in comparison to the 22 
other two years, the next step in modeling was to evaluate 2007 separately from 2000 and 2005.  23 

Model 4 was developed using the log-log relationship between Kd and water selenium 24 
concentrations for 2000/2005 (Figure M-3), and Model 5 was developed using log-log relationship 25 
between Kd and water selenium concentrations for 2007 (Figure M-4) (Table M-7). These two 26 
models produced ratios of predicted-to-observed whole-body selenium in bass approximating 1, as 27 
shown in Figure M-1. 28 

As expected in a large, complex, and diverse ecological habitat such as the Delta, variations in the 29 
data distribution and in the outputs of the models are not surprising. However, it should be noted 30 
that the estimated Kds for Models 3 (674-6,060; Table M-6), 4 (651-4,997; Table M-7), and 5 (1,206-31 
8,064; Table M-7) are consistent with those summarized by Presser and Luoma (2010b) for the 32 
Delta. 33 

Figures M-5 and M-6 illustrate the distribution of data for selenium concentrations in largemouth 34 
bass (Foe 2010a) relative to the measured or DSM2-modeled waterborne selenium concentrations 35 
(Tables M-1 through M-4) and Models 3, 4, and 5 to complement the boxplots shown in Figure M-1. 36 
There is notably more variability in selenium concentrations in bass between 0.09 and 0.13 µg/L 37 
than at higher waterborne selenium concentrations (as shown in both Figures M-5 and M-6); most 38 
of the higher values are from 2007 and most of the lower ones are from 2005. 39 

Figure M-5 shows the available data for 2000, 2005, and 2007 plotted with the Model 3 prediction of 40 
selenium concentrations. As noted above in text and in Figure M-1, the model slightly over-predicts 41 
the median concentrations in fish on the basis of waterborne selenium concentrations. This effect is 42 
reflected in Figure M-1 by the outliers above the 90th percentile bar (i.e., the higher over-predictions 43 
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for fish, which are those from 2000/2005). However, overall, the model is within 1 µg/g for all 1 
values below the prediction, and within about 1.2 µg/g for the values that are above the prediction 2 
(Figure M-5).  3 

Because of the notable differences between data for 2007 in comparison to combined 2000 and 4 
2005, we developed Model 4 for 2000/2005 and Model 5 for 2007; Figure M-6 shows those model 5 
predictions in comparison to the data. These two models improved the predictions; although the 6 
figure shows more differences between data and the models at the lower waterborne 7 
concentrations (i.e., < 0.30 µg/L) than at higher ones, the divergence is generally < 0.5 µg/g at the 8 
higher waterborne concentrations. The outliers for Model 4 are mostly above the 90th percentile 9 
(i.e., over-predicting concentrations in fish), rather than below, as shown in Figure M-1. For Model 5, 10 
the predictions are “tighter” with just a few outliers above or below the 90th percentile.  11 

Overall, evaluation of water-year effects on selenium concentration in bass concluded that Model 4 12 
is relatively predictive of selenium concentration in whole-body bass during normal to wet water 13 
years, Model 5 is considered predictive for dry water years (e.g., 2007), and Model 3 incorporates 14 
the varying bioaccumulation when all years are considered (i.e., 2000, 2005, and 2007). Although 15 
Model 3 tends to slightly overestimate selenium bioaccumulation (Table M-6 and Figure M-1), it was 16 
used for estimating selenium concentrations in whole-body fish to compare project alternatives to 17 
Existing Conditions and the No Action Alternative for impact assessment for “All” years, and Model 5 18 
was used for “Drought” years. 19 

8M.4.2 Bioaccumulation in Bird Eggs 20 

The Kd, invertebrate TTF, and fish TTFs developed for use in fish bioaccumulation Models 4 and 5 21 
were also used to estimate selenium uptake into bird eggs using the following two bird egg models 22 
(Table M-8): 23 

 Bird Egg: Uptake from invertebrates 24 

 waterdeparticulat

eggbirdteinvertebraeparticulateggbird

CKC

where

TTFTTFCC





:

 [Eq. 11] 25 

 Bird Egg: Uptake from fish 26 

 
waterdeparticulat

eggbirdfishfishteinvertebraeparticulateggbird

CKC

where

TTFTTFTTFTTFCC





:  [Eq. 12] 27 

Where:  28 

Cbird egg = concentration of selenium in bird egg (µg/g dw) 29 

Cparticulate = concentration of selenium in particulate material (µg/g dw) 30 

Cwater = selenium concentration in water column (µg/L) 31 

Kd = particulate/water ratio 32 

TTFinvertebrate = trophic transfer factor from particulate material to invertebrate 33 

TTFfish = trophic transfer factor from invertebrate or fish to fish 34 
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TTFbird egg = trophic transfer factor from invertebrate or fish (depending on diet) to bird egg 1 

Equation 11 is the same as Equation 7, but Equation 12 differs from Equation 8 in that it assumes 2 
birds are eating larger predatory fish such as bass. 3 

8M.5 Bioaccumulation in Fish Fillets 4 

Selenium concentrations in whole-body fish from the bioaccumulation model were converted to 5 
selenium concentrations in skinless fish fillets for evaluation of potential human health effects in the 6 
EIR/EIS. The regression equation provided in Saiki et al. (1991) for largemouth bass from the San 7 
Joaquin River system was considered to be the most representative of fish in the Delta and was used 8 
for the conversion of these selenium concentrations as follows: 9 

 WBSF 322.1388.0   [Eq. 13] 10 

Where: 11 

SF = selenium concentration in skinless fish fillet (µg/g dw) 12 

WB = selenium concentration in whole-body fish (µg/g dw) 13 

To compare project alternatives to Existing Conditions and the No Action Alternative for impact 14 
assessment, fish fillet data were compared to the advisory tissue level (2.5 µg/g) in wet weight (ww) 15 
(OEHHA 2008); therefore, wet-weight concentrations were estimated from dry-weight 16 
concentrations using the equation provided by Saiki et al. (1991) as follows: 17 

 100/)100( MoistDWWW   [Eq. 14] 18 

Where: 19 

WW = selenium concentration in wet weight (µg/g ww) 20 

DW = selenium concentration in dry weight (µg/g dw) 21 

Moist = mean moisture content of the species 22 

Because moisture content in fish varies among species, sample handling, and locations, the mean 23 
moisture content of 70 percent used by Foe (2010b) was used as an assumed approximation for fish 24 
in the Delta. The final equation used to estimate selenium concentration in skinless fish fillets (wet 25 
weight) from selenium concentration in whole-body fish (dry weight) is as follows:  26 

 3.0)322.1388.0(  WBSF  [Eq. 15] 27 

Where: 28 

SF = selenium concentrations in skinless fish fillet (µg/g ww) 29 

WB = selenium concentration in whole-body fish (µg/g dw) 30 
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ABBREVIATIONS 1 

µg/L micrograms/liter 2 

µg/g dw micrograms/gram, dry weight 3 

µg/g ww micrograms/gram, wet weight 4 

GM geometric mean (in separate Excel tables) 5 

NA not available (in separate Excel tables) 6 

OEHHA Office of Environmental Health Hazard Assessment 7 

RM River Mile 8 

SFEI San Francisco Estuary Institute 9 

SWAMP Central Valley Regional Water Quality Control Board Surface Water Ambient Monitoring 10 
Program 11 

TL trophic level 12 

TTF trophic transfer factor 13 

USGS U.S. Geological Survey 14 

 15 
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 1 
Table M-1. Selenium Concentrations in Water at Inflow Sources to the Delta 2 

Delta Sources 
Representative 

Inflow Site 

GM Se 
Concentration 

in Water 
(µg/L)

a Years Source 
Delta Agriculture Mildred Island, Center 0.11 2000 Lucas and Stewart 2007  

East Delta 
Tributaries 

Mokelumne, 
Calaveras, and 

Cosumnes Rivers 
0.10

b None None 

Martinez/Suisun 
Bay  

San Joaquin River 
near Mallard Island 0.10 02/2000–08/2008 SFEI Website 2014 

Sacramento River Sacramento River at 
Freeport 0.09 11/2007–07/2014 USGS Website 2014 

San Joaquin River San Joaquin River at 
Vernalis (Airport Way) 0.45

 c 11/2007-08/2014 USGS Website 2014 

San Joaquin River San Joaquin River at 
Vernalis (Airport Way) 0.83

 d 1999-2000 SWAMP Website 2009 

    0.85 2004-2005 SWAMP Website 2009 

    0.58 2006-2007 SWAMP Website 2009 

Yolo Bypass 
Sacramento River 

below Knights 
Landing 

0.23
e 2004, 2007, 2008 DWR Website 2009 

Notes: 3 
a 
Selenium concentrations are in dissolved fraction unless otherwise noted. 4 

b 
Dissolved selenium concentration is assumed to be 0.1 µg/L due to lack of available data and lack of sources that would be 5 

expected to result in concentrations greater than 0.1 µg/L. 6 
c 
Data used to represent current/baseline conditions for comparison of alternatives. 7 

d 
Not specified whether total or dissolved selenium; data for 1999-2000 used for bioaccumulation by bass in 2000; data for 2004-8 

2005 for bass in 2005; and data for 2006-2007 for bass in 2007.
 
 9 

e 
Total selenium concentration in water. 10 

µg/L = microgram(s) per liter
 
 11 

GM = geometric mean  12 
Se = selenium  13 
 14 
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Table M-2. Calculation of Quarterly Average Selenium Concentrations for DSM2 Output Locations Based on Percentage of Flow at Each Location from Different Sources: Year 2000 1 

 2 
 3 

 4 
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Table M-3. Calculation of Quarterly Average Selenium Concentrations for DSM2 Output Locations Based on Percentage of Flow at Each Location from Different Sources: Year 2005 1 

 2 
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Table M-4. Calculation of Quarterly Average Selenium Concentrations for DSM2 Output Locations Based on Percentage of Flow at Each Location from Different Sources: Year 2007 1 

 2 
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Table M-5. Selenium Bioaccumulation from Water (µg/L) to Particulates and Fish (µg/g, dw) Using Models 1 and 2 1 

 2 
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Table M-5 (continued). Selenium Bioaccumulation from Water (µg/L) to Particulates and Fish (µg/g, dw) Using Models 1 and 2 1 

 2 
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Table M-6. Selenium Bioaccumulation from Water (µg/L) to Particulates and Fish (µg/g, dw) Using Model 2 with Estimated Kd from All Years Regression for Model 3  1 

 2 
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Table M-6 (continued). Selenium Bioaccumulation from Water (µg/L) to Particulates and Fish (µg/g, dw) Using Model 2 with Estimated Kd from All Years Regression for Model 3  1 

 2 
3 



 

 

Selenium 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8M-27 
2015 

ICF 00139.14 

 

Table M-7. Selenium Bioaccumulation from Water (µg/L) to Particulates and Fish (µg/g, dw) Using Model 2 with Estimated Kd from Normal/Wet Years Regression for Model 4 and Dry Years Regression for Model 5 1 

 2 
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Table M-7 (continued). Selenium Bioaccumulation from Water (µg/L) to Particulates and Fish (µg/g, dw) Using Model 2 with Estimated Kd from Normal/Wet Years Regression for Model 4 and Dry Years Regression for Model 5 1 

 2 
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Table M-8. Selenium Bioaccumulation from Water (µg/L) to Particulates, Whole-body Fish (µg/g, dw), and Bird Eggs (µg/g, dw) Using Model 2 with Estimated Kd from Normal/Wet Years Regression for Model 4 and Dry Years 1 
Regression for Model 5 2 

 3 
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Table M-8 (continued). Selenium Bioaccumulation from Water (µg/L) to Particulates, Whole-body Fish (µg/g, dw), and Bird Eggs (µg/g, dw) Using Model 2 with Estimated Kd from Normal/Wet Years Regression for Model 4 and Dry 1 
Years Regression for Model 5 2 

 3 
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Table M-9a. Modeled Selenium Concentrations in Water for Existing Conditions and All Alternatives (Except 4) 1 

Source Location Period * 

Period Average Concentration (µg/L) 

Existing 
Conditions 

No Action 
Alternative 

Alternative 
1 

Alternative 
2 

Alternative 
3 

Alternative 
5 

Alternative 
6 

Alternative 
7 

Alternative 
8 

Alternative 
9 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (SF) 
at Staten Island 

ALL 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

DROUGHT 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 

San Joaquin River at 
Buckley Cove 

ALL 0.41 0.38 0.38 0.40 0.38 0.39 0.40 0.38 0.39 0.16 

DROUGHT 0.39 0.34 0.35 0.39 0.35 0.37 0.38 0.35 0.37 0.11 

Franks Tract 
ALL 0.14 0.14 0.16 0.17 0.15 0.15 0.23 0.21 0.21 0.29 

DROUGHT 0.10 0.10 0.10 0.11 0.10 0.11 0.16 0.15 0.15 0.23 

Old River at Rock 
Slough 

ALL 0.16 0.16 0.17 0.20 0.16 0.17 0.33 0.29 0.30 0.37 

DROUGHT 0.10 0.11 0.11 0.13 0.11 0.11 0.27 0.24 0.25 0.33 

W
e

s
te

rn
 D

e
lt

a
 

Sacramento River at 
Emmaton 

ALL 0.10 0.10 0.11 0.11 0.11 0.11 0.13 0.12 0.12 0.11 

DROUGHT 0.09 0.09 0.10 0.10 0.10 0.10 0.11 0.10 0.10 0.11 

San Joaquin River at 
Antioch 

ALL 0.12 0.12 0.13 0.14 0.13 0.13 0.17 0.15 0.15 0.16 

DROUGHT 0.10 0.10 0.10 0.10 0.10 0.10 0.12 0.12 0.12 0.13 

Sacramento River at 
Mallard Island 

ALL 0.11 0.11 0.12 0.12 0.12 0.11 0.14 0.13 0.13 0.13 

DROUGHT 0.10 0.10 0.10 0.10 0.10 0.10 0.11 0.11 0.11 0.11 

M
a

jo
r 

D
iv

e
rs

io
n

s
 

(P
u

m
p

in
g

 S
ta

ti
o

n
s
) North Bay Aqueduct at 

Barker Slough Pumping 
Plant 

ALL 0.10 0.10 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

DROUGHT 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

Contra Costa Pumping 
Plant #1 

ALL 0.14 0.14 0.16 0.18 0.15 0.16 0.33 0.28 0.29 0.35 

DROUGHT 0.11 0.11 0.11 0.13 0.11 0.11 0.28 0.25 0.25 0.32 

Banks Pumping Plant 
ALL 0.21 0.21 0.15 0.15 0.17 0.19 0.09 0.12 0.13 0.16 

DROUGHT 0.15 0.15 0.15 0.15 0.15 0.15 0.09 0.10 0.11 0.11 

Jones Pumping Plant 
ALL 0.28 0.29 0.22 0.19 0.24 0.25 0.09 0.13 0.13 0.17 

DROUGHT 0.24 0.26 0.23 0.20 0.23 0.23 0.09 0.11 0.11 0.11 

Notes: 2 
* All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year 3 
types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
Notes: 5 
µg/L - microgram per liter 6 
SF - south fork 7 

 8 
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Table M-9b. Modeled Selenium Concentrations in Water for Existing Conditions, No Action Alternative and Alternatives 4H1, 4H2, 4H3, 4H4 1 

Source Location Period * 

Period Average Concentration (µg/L) 

Existing 
Conditions 

No Action 
Alternative 

Alternative 
4H1 

Alternative 
4H2 

Alternative 
4H3 

Alternative 
4H4 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (SF) at 
Staten Island 

ALL 0.09 0.09 0.09 0.09 0.09 0.09 

DROUGHT 0.09 0.09 0.09 0.09 0.09 0.09 

San Joaquin River at Buckley 
Cove 

ALL 0.41 0.38 0.40 0.40 0.40 0.40 

DROUGHT 0.39 0.34 0.39 0.39 0.39 0.39 

Franks Tract 
ALL 0.14 0.14 0.16 0.17 0.17 0.17 

DROUGHT 0.10 0.10 0.11 0.11 0.11 0.12 

Old River at Rock Slough 
ALL 0.16 0.16 0.18 0.19 0.19 0.20 

DROUGHT 0.10 0.11 0.12 0.12 0.13 0.13 

W
e

s
te

rn
 D

e
lt

a
 

Sacramento River at Emmaton 
ALL 0.10 0.10 0.11 0.11 0.11 0.11 

DROUGHT 0.09 0.09 0.10 0.10 0.10 0.10 

San Joaquin River at Antioch 
ALL 0.12 0.12 0.14 0.14 0.14 0.14 

DROUGHT 0.10 0.10 0.10 0.10 0.10 0.10 

Sacramento River at Mallard 
Island 

ALL 0.11 0.11 0.12 0.12 0.12 0.12 

DROUGHT 0.10 0.10 0.10 0.10 0.10 0.10 

M
a

jo
r 

D
iv

e
rs

io
n

s
 

(P
u

m
p

in
g

 S
ta

ti
o

n
s
) North Bay Aqueduct at Barker 

Slough Pumping Plant 

ALL 0.10 0.10 0.11 0.11 0.11 0.11 

DROUGHT 0.09 0.10 0.10 0.10 0.10 0.10 

Contra Costa Pumping Plant 
#1 

ALL 0.14 0.14 0.17 0.17 0.18 0.19 

DROUGHT 0.11 0.11 0.12 0.12 0.13 0.13 

Banks Pumping Plant 
ALL 0.21 0.21 0.16 0.16 0.16 0.16 

DROUGHT 0.15 0.15 0.15 0.14 0.15 0.14 

Jones Pumping Plant 
ALL 0.28 0.29 0.21 0.20 0.21 0.20 

DROUGHT 0.24 0.26 0.21 0.20 0.21 0.20 

Notes: 2 
* All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) 3 
drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
µg/L - microgram per liter 5 
SF - south fork 6 

 7 
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Table M-10. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions and No Action Alternative 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish 
Bird Eggs 

(Invertebrate 
Diet) 

Bird Eggs  
(Fish Diet) 

Fish Fillets (ww) 

EX NAA EX NAA EX NAA EX NAA 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 2.70 2.70 3.27 3.27 0.60 0.60 

Drought 2.46 2.46 3.66 3.66 4.42 4.42 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 2.82 2.82 3.42 3.41 0.64 0.63 

Drought 2.39 2.40 3.55 3.56 4.30 4.31 0.83 0.83 

Franks Tract 
All 1.84 1.84 2.73 2.73 3.31 3.30 0.61 0.61 

Drought 2.46 2.45 3.65 3.65 4.42 4.42 0.86 0.86 

Old River at Rock Slough 
All 1.84 1.84 2.74 2.74 3.32 3.32 0.62 0.61 

Drought 2.45 2.45 3.65 3.64 4.41 4.41 0.86 0.86 

W
e

s
te

rn
 D

e
lt

a
 Sacramento River at 

Emmaton 

All 1.82 1.82 2.71 2.71 3.28 3.28 0.61 0.61 

Drought 2.46 2.46 3.66 3.66 4.42 4.42 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 2.72 2.72 3.29 3.29 0.61 0.61 

Drought 2.46 2.46 3.65 3.65 4.42 4.42 0.86 0.86 

Sacramento River at Mallard 
Island 

All 1.82 1.83 2.71 2.71 3.28 3.29 0.61 0.61 

Drought 2.46 2.46 3.65 3.65 4.42 4.42 0.86 0.86 

M
a

jo
r 

D
iv

e
rs

io
n

s
 (

P
u

m
p

in
g

 

S
ta

ti
o

n
s

) 

North Bay Aqueduct at 
Barker Slough Pumping 

Plant 

All 1.82 1.82 2.71 2.71 3.28 3.28 0.61 0.61 

Drought 2.46 2.46 3.66 3.65 4.42 4.42 0.86 0.86 

Contra Costa Pumping Plant 
#1 

All 1.84 1.84 2.73 2.74 3.31 3.31 0.61 0.61 

Drought 2.45 2.45 3.65 3.64 4.41 4.41 0.86 0.85 

Banks Pumping Plant 
All 1.86 1.86 2.77 2.77 3.35 3.35 0.62 0.62 

Drought 2.43 2.43 3.62 3.62 4.38 4.38 0.85 0.85 

Jones Pumping Plant 
All 1.88 1.88 2.79 2.80 3.38 3.38 0.63 0.63 

Drought 2.41 2.41 3.59 3.58 4.34 4.34 0.84 0.84 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) 3 

drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

dw - dry weight 6 
EX - Existing Conditions 7 
mg/kg - milligram per kilogram 8 
NAA - No Action Alternative Late Long Term 9 
ww - wet weight 10 

11 
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Table M-11. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 1  1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww) 

EX NAA Alt. 1 EX NAA Alt. 1 EX NAA Alt. 1 EX NAA Alt. 1 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60 

Drought 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 1.89 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.63 

Drought 2.39 2.40 2.39 3.55 3.56 3.56 4.30 4.31 4.31 0.83 0.83 0.83 

Franks Tract 
All 1.84 1.84 1.84 2.73 2.73 2.74 3.31 3.30 3.32 0.61 0.61 0.61 

Drought 2.46 2.45 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Old River at Rock 
Slough 

All 1.84 1.84 1.85 2.74 2.74 2.75 3.32 3.32 3.33 0.62 0.61 0.62 

Drought 2.45 2.45 2.45 3.65 3.64 3.65 4.41 4.41 4.41 0.86 0.86 0.86 

W
e

s
te

rn
 D

e
lt

a
 

Sacramento River at 
Emmaton 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.46 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 1.83 2.72 2.72 2.73 3.29 3.29 3.30 0.61 0.61 0.61 

Drought 2.46 2.46 2.46 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Sacramento River at 
Mallard Island 

All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

M
a

jo
r 

D
iv

e
rs

io
n

s
 

(P
u

m
p

in
g

 S
ta

ti
o

n
s
) 

North Bay Aqueduct at 
Barker Slough PP 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.46 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa Pumping 
Plant #1 

All 1.84 1.84 1.85 2.73 2.74 2.75 3.31 3.31 3.32 0.61 0.61 0.62 

Drought 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.41 0.86 0.85 0.86 

Banks Pumping Plant 
All 1.86 1.86 1.84 2.77 2.77 2.74 3.35 3.35 3.32 0.62 0.62 0.61 

Drought 2.43 2.43 2.44 3.62 3.62 3.62 4.38 4.38 4.38 0.85 0.85 0.85 

Jones Pumping Plant 
All 1.88 1.88 1.86 2.79 2.80 2.77 3.38 3.38 3.35 0.63 0.63 0.62 

Drought 2.41 2.41 2.41 3.59 3.58 3.59 4.34 4.34 4.34 0.84 0.84 0.84 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water 3 

year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

Alt. - alternative 6 
dw - dry weight 7 
EX - Existing Conditions 8 
mg/kg - milligram per kilogram 9 
NAA - No Action Alternative Late Long Term 10 
ww - wet weight 11 

12 
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Table M-12. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 2  1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww) 

EX NAA Alt. 2 EX NAA Alt. 2 EX NAA Alt. 2 EX NAA Alt. 2 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60 

Drought 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.64 

Drought 2.39 2.40 2.39 3.55 3.56 3.55 4.30 4.31 4.30 0.83 0.83 0.83 

Franks Tract 
All 1.84 1.84 1.85 2.73 2.73 2.75 3.31 3.30 3.33 0.61 0.61 0.62 

Drought 2.46 2.45 2.45 3.65 3.65 3.64 4.42 4.42 4.41 0.86 0.86 0.85 

Old River at Rock 
Slough 

All 1.84 1.84 1.86 2.74 2.74 2.76 3.32 3.32 3.34 0.62 0.61 0.62 

Drought 2.45 2.45 2.44 3.65 3.64 3.63 4.41 4.41 4.40 0.86 0.86 0.85 

W
e

s
te

rn
 D

e
lt

a
 

Sacramento River at 
Emmaton 

All 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 1.84 2.72 2.72 2.73 3.29 3.29 3.31 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Sacramento River at 
Mallard Island 

All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.30 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

M
a

jo
r 

D
iv

e
rs

io
n

s
 

(P
u

m
p

in
g

 S
ta

ti
o

n
s
) 

North Bay Aqueduct at 
Barker Slough PP 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa Pumping 
Plant #1 

All 1.84 1.84 1.85 2.73 2.74 2.76 3.31 3.31 3.34 0.61 0.61 0.62 

Drought 2.45 2.45 2.44 3.65 3.64 3.63 4.41 4.41 4.40 0.86 0.85 0.85 

Banks Pumping Plant 
All 1.86 1.86 1.84 2.77 2.77 2.74 3.35 3.35 3.32 0.62 0.62 0.61 

Drought 2.43 2.43 2.43 3.62 3.62 3.62 4.38 4.38 4.38 0.85 0.85 0.85 

Jones Pumping Plant 
All 1.88 1.88 1.86 2.79 2.80 2.76 3.38 3.38 3.34 0.63 0.63 0.62 

Drought 2.41 2.41 2.42 3.59 3.58 3.60 4.34 4.34 4.36 0.84 0.84 0.84 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water 3 

year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

Alt. - alternative 6 
dw - dry weight 7 
EX - Existing Conditions 8 
mg/kg - milligram per kilogram 9 
NAA - No Action Alternative Late Long Term 10 
ww - wet weight 11 
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Table M-13. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 3 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww) 

EX NAA Alt. 3 EX NAA Alt. 3 EX NAA Alt. 3 EX NAA Alt. 3 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60 

Drought 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 1.89 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.63 

Drought 2.39 2.40 2.39 3.55 3.56 3.56 4.30 4.31 4.31 0.83 0.83 0.83 

Franks Tract 
All 1.84 1.84 1.84 2.73 2.73 2.74 3.31 3.30 3.31 0.61 0.61 0.61 

Drought 2.46 2.45 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Old River at Rock 
Slough 

All 1.84 1.84 1.85 2.74 2.74 2.75 3.32 3.32 3.32 0.62 0.61 0.62 

Drought 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.41 0.86 0.86 0.86 
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Sacramento River at 
Emmaton 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.46 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 1.83 2.72 2.72 2.73 3.29 3.29 3.30 0.61 0.61 0.61 

Drought 2.46 2.46 2.46 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Sacramento River at 
Mallard Island 

All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 
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North Bay Aqueduct at 
Barker Slough PP 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.46 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa Pumping 
Plant #1 

All 1.84 1.84 1.84 2.73 2.74 2.74 3.31 3.31 3.32 0.61 0.61 0.61 

Drought 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.41 0.86 0.85 0.86 

Banks Pumping Plant 
All 1.86 1.86 1.85 2.77 2.77 2.75 3.35 3.35 3.33 0.62 0.62 0.62 

Drought 2.43 2.43 2.43 3.62 3.62 3.62 4.38 4.38 4.38 0.85 0.85 0.85 

Jones Pumping Plant 
All 1.88 1.88 1.87 2.79 2.80 2.78 3.38 3.38 3.36 0.63 0.63 0.62 

Drought 2.41 2.41 2.41 3.59 3.58 3.59 4.34 4.34 4.35 0.84 0.84 0.84 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water 3 

year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

Alt. - alternative 6 
dw - dry weight 7 
EX - Existing Conditions 8 
mg/kg - milligram per kilogram 9 
NAA - No Action Alternative Late Long Term 10 
ww - wet weight 11 
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Table M-14a. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 4-H1 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww) 

EX NAA Alt. 4H1 EX NAA Alt. 4H1 EX NAA Alt. 4H1 EX NAA Alt. 4H1 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60 

Drought 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.64 

Drought 2.39 2.40 2.39 3.55 3.56 3.55 4.30 4.31 4.30 0.83 0.83 0.83 

Franks Tract 
All 1.84 1.84 1.85 2.73 2.73 2.75 3.31 3.30 3.32 0.61 0.61 0.62 

Drought 2.46 2.45 2.45 3.65 3.65 3.65 4.42 4.42 4.41 0.86 0.86 0.86 

Old River at Rock 
Slough 

All 1.84 1.84 1.85 2.74 2.74 2.76 3.32 3.32 3.33 0.62 0.61 0.62 

Drought 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.40 0.86 0.86 0.85 

W
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Sacramento River at 
Emmaton 

All 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.46 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 1.84 2.72 2.72 2.73 3.29 3.29 3.31 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Sacramento River at 
Mallard Island 

All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 
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North Bay Aqueduct at 
Barker Slough PP 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa Pumping 
Plant #1 

All 1.84 1.84 1.85 2.73 2.74 2.75 3.31 3.31 3.33 0.61 0.61 0.62 

Drought 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.40 0.86 0.85 0.85 

Banks Pumping Plant 
All 1.86 1.86 1.84 2.77 2.77 2.74 3.35 3.35 3.32 0.62 0.62 0.62 

Drought 2.43 2.43 2.43 3.62 3.62 3.62 4.38 4.38 4.38 0.85 0.85 0.85 

Jones Pumping Plant 
All 1.88 1.88 1.86 2.79 2.80 2.77 3.38 3.38 3.35 0.63 0.63 0.62 

Drought 2.41 2.41 2.42 3.59 3.58 3.60 4.34 4.34 4.35 0.84 0.84 0.84 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water 3 

year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

Alt. - alternative 6 
dw - dry weight 7 
EX - Existing Conditions 8 
mg/kg - milligram per kilogram 9 
NAA - No Action Alternative Late Long Term 10 
ww - wet weight 11 
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Table M-14b. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 4-H2 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww) 

EX NAA Alt. 4H2 EX NAA Alt. 4H2 EX NAA Alt. 4H2 EX NAA Alt. 4H2 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60 

Drought 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.42 0.64 0.63 0.64 

Drought 2.39 2.40 2.39 3.55 3.56 3.55 4.30 4.31 4.30 0.83 0.83 0.83 

Franks Tract 
All 1.84 1.84 1.85 2.73 2.73 2.75 3.31 3.30 3.33 0.61 0.61 0.62 

Drought 2.46 2.45 2.45 3.65 3.65 3.64 4.42 4.42 4.41 0.86 0.86 0.85 

Old River at Rock 
Slough 

All 1.84 1.84 1.85 2.74 2.74 2.76 3.32 3.32 3.34 0.62 0.61 0.62 

Drought 2.45 2.45 2.44 3.65 3.64 3.64 4.41 4.41 4.40 0.86 0.86 0.85 

W
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Sacramento River at 
Emmaton 

All 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.46 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 1.84 2.72 2.72 2.73 3.29 3.29 3.31 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Sacramento River at 
Mallard Island 

All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 
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North Bay Aqueduct at 
Barker Slough PP 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa Pumping 
Plant #1 

All 1.84 1.84 1.85 2.73 2.74 2.75 3.31 3.31 3.33 0.61 0.61 0.62 

Drought 2.45 2.45 2.44 3.65 3.64 3.64 4.41 4.41 4.40 0.86 0.85 0.85 

Banks Pumping Plant 
All 1.86 1.86 1.85 2.77 2.77 2.75 3.35 3.35 3.32 0.62 0.62 0.62 

Drought 2.43 2.43 2.44 3.62 3.62 3.62 4.38 4.38 4.39 0.85 0.85 0.85 

Jones Pumping Plant 
All 1.88 1.88 1.86 2.79 2.80 2.77 3.38 3.38 3.35 0.63 0.63 0.62 

Drought 2.41 2.41 2.42 3.59 3.58 3.60 4.34 4.34 4.36 0.84 0.84 0.84 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water 3 

year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

Alt. - alternative 6 
dw - dry weight 7 
EX - Existing Conditions 8 
mg/kg - milligram per kilogram 9 
NAA - No Action Alternative Late Long Term 10 
ww - wet weight 11 
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Table M-14c. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 4-H3 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww) 

EX NAA Alt. 4H3 EX NAA Alt. 4H3 EX NAA Alt. 4H3 EX NAA Alt. 4H3 

D
e

lt
a
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n
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o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60 

Drought 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.64 

Drought 2.39 2.40 2.39 3.55 3.56 3.55 4.30 4.31 4.30 0.83 0.83 0.83 

Franks Tract 
All 1.84 1.84 1.85 2.73 2.73 2.75 3.31 3.30 3.33 0.61 0.61 0.62 

Drought 2.46 2.45 2.45 3.65 3.65 3.64 4.42 4.42 4.41 0.86 0.86 0.85 

Old River at Rock 
Slough 

All 1.84 1.84 1.86 2.74 2.74 2.76 3.32 3.32 3.34 0.62 0.61 0.62 

Drought 2.45 2.45 2.44 3.65 3.64 3.63 4.41 4.41 4.40 0.86 0.86 0.85 
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Sacramento River at 
Emmaton 

All 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 1.84 2.72 2.72 2.73 3.29 3.29 3.31 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Sacramento River at 
Mallard Island 

All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 
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North Bay Aqueduct at 
Barker Slough PP 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa Pumping 
Plant #1 

All 1.84 1.84 1.85 2.73 2.74 2.76 3.31 3.31 3.33 0.61 0.61 0.62 

Drought 2.45 2.45 2.44 3.65 3.64 3.63 4.41 4.41 4.40 0.86 0.85 0.85 

Banks Pumping Plant 
All 1.86 1.86 1.85 2.77 2.77 2.75 3.35 3.35 3.32 0.62 0.62 0.62 

Drought 2.43 2.43 2.43 3.62 3.62 3.62 4.38 4.38 4.38 0.85 0.85 0.85 

Jones Pumping Plant 
All 1.88 1.88 1.86 2.79 2.80 2.77 3.38 3.38 3.35 0.63 0.63 0.62 

Drought 2.41 2.41 2.42 3.59 3.58 3.60 4.34 4.34 4.35 0.84 0.84 0.84 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water 3 

year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

Alt. - alternative 6 
dw - dry weight 7 
EX - Existing Conditions 8 
mg/kg - milligram per kilogram 9 
NAA - No Action Alternative Late Long Term 10 
ww - wet weight 11 
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Table M-14d. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 4-H4 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww) 

EX NAA Alt. 4H4 EX NAA Alt. 4H4 EX NAA Alt. 4H4 EX NAA Alt. 4H4 

D
e

lt
a
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n

te
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o
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Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60 

Drought 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.42 0.64 0.63 0.64 

Drought 2.39 2.40 2.39 3.55 3.56 3.55 4.30 4.31 4.30 0.83 0.83 0.83 

Franks Tract 
All 1.84 1.84 1.85 2.73 2.73 2.75 3.31 3.30 3.33 0.61 0.61 0.62 

Drought 2.46 2.45 2.45 3.65 3.65 3.64 4.42 4.42 4.40 0.86 0.86 0.85 

Old River at Rock 
Slough 

All 1.84 1.84 1.86 2.74 2.74 2.76 3.32 3.32 3.34 0.62 0.61 0.62 

Drought 2.45 2.45 2.44 3.65 3.64 3.63 4.41 4.41 4.39 0.86 0.86 0.85 
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Sacramento River at 
Emmaton 

All 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 1.84 2.72 2.72 2.73 3.29 3.29 3.31 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.41 0.86 0.86 0.86 

Sacramento River at 
Mallard Island 

All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.30 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 
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North Bay Aqueduct at 
Barker Slough PP 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa Pumping 
Plant #1 

All 1.84 1.84 1.85 2.73 2.74 2.76 3.31 3.31 3.34 0.61 0.61 0.62 

Drought 2.45 2.45 2.44 3.65 3.64 3.63 4.41 4.41 4.39 0.86 0.85 0.85 

Banks Pumping Plant 
All 1.86 1.86 1.85 2.77 2.77 2.75 3.35 3.35 3.32 0.62 0.62 0.62 

Drought 2.43 2.43 2.44 3.62 3.62 3.62 4.38 4.38 4.39 0.85 0.85 0.85 

Jones Pumping Plant 
All 1.88 1.88 1.86 2.79 2.80 2.76 3.38 3.38 3.34 0.63 0.63 0.62 

Drought 2.41 2.41 2.42 3.59 3.58 3.60 4.34 4.34 4.36 0.84 0.84 0.84 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water 3 

year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

Alt. - alternative 6 
dw - dry weight 7 
EX - Existing Conditions 8 
mg/kg - milligram per kilogram 9 
NAA - No Action Alternative Late Long Term 10 
ww - wet weight 11 
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Table M-15. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 5 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww) 

EX NAA Alt. 5 EX NAA Alt. 5 EX NAA Alt. 5 EX NAA Alt. 5 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60 

Drought 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.64 

Drought 2.39 2.40 2.39 3.55 3.56 3.56 4.30 4.31 4.30 0.83 0.83 0.83 

Franks Tract 
All 1.84 1.84 1.84 2.73 2.73 2.74 3.31 3.30 3.32 0.61 0.61 0.61 

Drought 2.46 2.45 2.45 3.65 3.65 3.65 4.42 4.42 4.41 0.86 0.86 0.86 

Old River at Rock 
Slough 

All 1.84 1.84 1.85 2.74 2.74 2.75 3.32 3.32 3.33 0.62 0.61 0.62 

Drought 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.41 0.86 0.86 0.85 
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Sacramento River at 
Emmaton 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.46 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 1.83 2.72 2.72 2.73 3.29 3.29 3.30 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Sacramento River at 
Mallard Island 

All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 
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North Bay Aqueduct at 
Barker Slough PP 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.46 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa Pumping 
Plant #1 

All 1.84 1.84 1.84 2.73 2.74 2.74 3.31 3.31 3.32 0.61 0.61 0.61 

Drought 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.41 0.86 0.85 0.85 

Banks Pumping Plant 
All 1.86 1.86 1.85 2.77 2.77 2.76 3.35 3.35 3.34 0.62 0.62 0.62 

Drought 2.43 2.43 2.43 3.62 3.62 3.62 4.38 4.38 4.38 0.85 0.85 0.85 

Jones Pumping Plant 
All 1.88 1.88 1.87 2.79 2.80 2.78 3.38 3.38 3.37 0.63 0.63 0.63 

Drought 2.41 2.41 2.41 3.59 3.58 3.59 4.34 4.34 4.35 0.84 0.84 0.84 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water 3 

year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

Alt. - alternative 6 
dw - dry weight 7 
EX - Existing Conditions 8 
mg/kg - milligram per kilogram 9 
NAA - No Action Alternative Late Long Term 10 
ww - wet weight 11 
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Table M-16. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 6 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww) 

EX NAA Alt. 6 EX NAA Alt. 6 EX NAA Alt. 6 EX NAA Alt. 6 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60 

Drought 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.64 

Drought 2.39 2.40 2.39 3.55 3.56 3.55 4.30 4.31 4.30 0.83 0.83 0.83 

Franks Tract 
All 1.84 1.84 1.87 2.73 2.73 2.77 3.31 3.30 3.36 0.61 0.61 0.62 

Drought 2.46 2.45 2.43 3.65 3.65 3.62 4.42 4.42 4.38 0.86 0.86 0.85 

Old River at Rock 
Slough 

All 1.84 1.84 1.89 2.74 2.74 2.81 3.32 3.32 3.39 0.62 0.61 0.63 

Drought 2.45 2.45 2.41 3.65 3.64 3.58 4.41 4.41 4.33 0.86 0.86 0.84 

W
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Sacramento River at 
Emmaton 

All 1.82 1.82 1.83 2.71 2.71 2.73 3.28 3.28 3.30 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.41 0.86 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 1.85 2.72 2.72 2.75 3.29 3.29 3.33 0.61 0.61 0.62 

Drought 2.46 2.46 2.44 3.65 3.65 3.64 4.42 4.42 4.40 0.86 0.86 0.85 

Sacramento River at 
Mallard Island 

All 1.82 1.83 1.84 2.71 2.71 2.73 3.28 3.29 3.31 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.64 4.42 4.42 4.41 0.86 0.86 0.86 
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North Bay Aqueduct at 
Barker Slough PP 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa Pumping 
Plant #1 

All 1.84 1.84 1.89 2.73 2.74 2.80 3.31 3.31 3.39 0.61 0.61 0.63 

Drought 2.45 2.45 2.40 3.65 3.64 3.58 4.41 4.41 4.33 0.86 0.85 0.84 

Banks Pumping Plant 
All 1.86 1.86 1.81 2.77 2.77 2.70 3.35 3.35 3.26 0.62 0.62 0.60 

Drought 2.43 2.43 2.46 3.62 3.62 3.66 4.38 4.38 4.43 0.85 0.85 0.86 

Jones Pumping Plant 
All 1.88 1.88 1.81 2.79 2.80 2.70 3.38 3.38 3.26 0.63 0.63 0.60 

Drought 2.41 2.41 2.46 3.59 3.58 3.66 4.34 4.34 4.43 0.84 0.84 0.86 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water 3 

year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

Alt. - alternative 6 
dw - dry weight 7 
EX - Existing Conditions 8 
mg/kg - milligram per kilogram 9 
NAA - No Action Alternative Late Long Term 10 
ww - wet weight 11 
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Table M-17. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 7 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww) 

EX NAA Alt. 7 EX NAA Alt. 7 EX NAA Alt. 7 EX NAA Alt. 7 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60 

Drought 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 1.89 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.63 

Drought 2.39 2.40 2.39 3.55 3.56 3.56 4.30 4.31 4.31 0.83 0.83 0.83 

Franks Tract 
All 1.84 1.84 1.86 2.73 2.73 2.77 3.31 3.30 3.35 0.61 0.61 0.62 

Drought 2.46 2.45 2.43 3.65 3.65 3.62 4.42 4.42 4.38 0.86 0.86 0.85 

Old River at Rock 
Slough 

All 1.84 1.84 1.88 2.74 2.74 2.80 3.32 3.32 3.38 0.62 0.61 0.63 

Drought 2.45 2.45 2.41 3.65 3.64 3.59 4.41 4.41 4.34 0.86 0.86 0.84 

W
e
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Sacramento River at 
Emmaton 

All 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.41 0.86 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 1.84 2.72 2.72 2.74 3.29 3.29 3.32 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.64 4.42 4.42 4.40 0.86 0.86 0.85 

Sacramento River at 
Mallard Island 

All 1.82 1.83 1.83 2.71 2.71 2.73 3.28 3.29 3.30 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.41 0.86 0.86 0.86 
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North Bay Aqueduct at 
Barker Slough PP 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa Pumping 
Plant #1 

All 1.84 1.84 1.88 2.73 2.74 2.79 3.31 3.31 3.38 0.61 0.61 0.63 

Drought 2.45 2.45 2.41 3.65 3.64 3.59 4.41 4.41 4.34 0.86 0.85 0.84 

Banks Pumping Plant 
All 1.86 1.86 1.83 2.77 2.77 2.72 3.35 3.35 3.29 0.62 0.62 0.61 

Drought 2.43 2.43 2.46 3.62 3.62 3.65 4.38 4.38 4.42 0.85 0.85 0.86 

Jones Pumping Plant 
All 1.88 1.88 1.84 2.79 2.80 2.73 3.38 3.38 3.30 0.63 0.63 0.61 

Drought 2.41 2.41 2.45 3.59 3.58 3.64 4.34 4.34 4.41 0.84 0.84 0.85 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water 3 

year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

Alt. - alternative 6 
dw - dry weight 7 
EX - Existing Conditions 8 
mg/kg - milligram per kilogram 9 
NAA - No Action Alternative Late Long Term 10 
ww - wet weight 11 
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Table M-18. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 8 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww) 

EX NAA Alt. 8 EX NAA Alt. 8 EX NAA Alt. 8 EX NAA Alt. 8 

D
e

lt
a
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n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60 

Drought 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.64 

Drought 2.39 2.40 2.39 3.55 3.56 3.56 4.30 4.31 4.30 0.83 0.83 0.83 

Franks Tract 
All 1.84 1.84 1.86 2.73 2.73 2.77 3.31 3.30 3.35 0.61 0.61 0.62 

Drought 2.46 2.45 2.43 3.65 3.65 3.62 4.42 4.42 4.38 0.86 0.86 0.85 

Old River at Rock 
Slough 

All 1.84 1.84 1.88 2.74 2.74 2.80 3.32 3.32 3.38 0.62 0.61 0.63 

Drought 2.45 2.45 2.41 3.65 3.64 3.59 4.41 4.41 4.34 0.86 0.86 0.84 

W
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Sacramento River at 
Emmaton 

All 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.41 0.86 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 1.84 2.72 2.72 2.74 3.29 3.29 3.32 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.64 4.42 4.42 4.40 0.86 0.86 0.85 

Sacramento River at 
Mallard Island 

All 1.82 1.83 1.83 2.71 2.71 2.73 3.28 3.29 3.30 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.41 0.86 0.86 0.86 
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North Bay Aqueduct at 
Barker Slough PP 

All 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa Pumping 
Plant #1 

All 1.84 1.84 1.88 2.73 2.74 2.79 3.31 3.31 3.38 0.61 0.61 0.63 

Drought 2.45 2.45 2.41 3.65 3.64 3.58 4.41 4.41 4.34 0.86 0.85 0.84 

Banks Pumping Plant 
All 1.86 1.86 1.83 2.77 2.77 2.73 3.35 3.35 3.30 0.62 0.62 0.61 

Drought 2.43 2.43 2.45 3.62 3.62 3.65 4.38 4.38 4.41 0.85 0.85 0.86 

Jones Pumping Plant 
All 1.88 1.88 1.84 2.79 2.80 2.73 3.38 3.38 3.30 0.63 0.63 0.61 

Drought 2.41 2.41 2.45 3.59 3.58 3.64 4.34 4.34 4.41 0.84 0.84 0.86 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water 3 

year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

Alt. - alternative 6 
dw - dry weight 7 
EX - Existing Conditions 8 
mg/kg - milligram per kilogram 9 
NAA - No Action Alternative Late Long Term 10 
ww - wet weight 11 
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Table M-19. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 9 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) 

Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww) 

EX NAA Alt. 9 EX NAA Alt. 9 EX NAA Alt. 9 EX NAA Alt. 9 

D
e
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n
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o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60 

Drought 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.43 0.86 0.86 0.86 

San Joaquin River at 
Buckley Cove 

All 1.90 1.89 1.85 2.82 2.82 2.75 3.42 3.41 3.32 0.64 0.63 0.62 

Drought 2.39 2.40 2.45 3.55 3.56 3.64 4.30 4.31 4.41 0.83 0.83 0.86 

Franks Tract 
All 1.84 1.84 1.88 2.73 2.73 2.79 3.31 3.30 3.38 0.61 0.61 0.63 

Drought 2.46 2.45 2.41 3.65 3.65 3.59 4.42 4.42 4.35 0.86 0.86 0.84 

Old River at Rock 
Slough 

All 1.84 1.84 1.89 2.74 2.74 2.82 3.32 3.32 3.41 0.62 0.61 0.63 

Drought 2.45 2.45 2.40 3.65 3.64 3.57 4.41 4.41 4.31 0.86 0.86 0.83 
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Sacramento River at 
Emmaton 

All 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.41 0.86 0.86 0.86 

SJR at Antioch 
All 1.83 1.83 1.85 2.72 2.72 2.75 3.29 3.29 3.32 0.61 0.61 0.62 

Drought 2.46 2.46 2.44 3.65 3.65 3.63 4.42 4.42 4.39 0.86 0.86 0.85 

Sacramento River at 
Mallard Island 

All 1.82 1.83 1.83 2.71 2.71 2.73 3.28 3.29 3.30 0.61 0.61 0.61 

Drought 2.46 2.46 2.45 3.65 3.65 3.64 4.42 4.42 4.41 0.86 0.86 0.85 
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North Bay Aqueduct at 
Barker Slough PP 

All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61 

Drought 2.46 2.46 2.46 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86 

Contra Costa Pumping 
Plant #1 

All 1.84 1.84 1.89 2.73 2.74 2.81 3.31 3.31 3.40 0.61 0.61 0.63 

Drought 2.45 2.45 2.40 3.65 3.64 3.57 4.41 4.41 4.32 0.86 0.85 0.83 

Banks Pumping Plant 
All 1.86 1.86 1.85 2.77 2.77 2.75 3.35 3.35 3.32 0.62 0.62 0.62 

Drought 2.43 2.43 2.45 3.62 3.62 3.64 4.38 4.38 4.41 0.85 0.85 0.85 

Jones Pumping Plant 
All 1.88 1.88 1.85 2.79 2.80 2.75 3.38 3.38 3.33 0.63 0.63 0.62 

Drought 2.41 2.41 2.45 3.59 3.58 3.64 4.34 4.34 4.41 0.84 0.84 0.85 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water 3 

year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index) 4 
b
 Dry weight, except as noted for fish fillets 5 

Alt. - alternative 6 
dw - dry weight 7 
EX - Existing Conditions 8 
mg/kg - milligram per kilogram 9 
NAA - No Action Alternative Late Long Term 10 
ww - wet weight 11 
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Table M-20. Summary Table for Selenium Concentrations in Biota and Comparisons to Benchmarks for Existing Conditions and No Action Alternative 2 
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Table M-21. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 1 1 
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Table M-22. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 2 1 
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Table M-23. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 3  1 
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Table M-24a. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 4-H1 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) % Change In Selenium Concentrations Compared to Baseline

c
 Exceedance Quotients

d
 

Whole-body 
Fish 

Bird Eggs 
(Invert. Diet) 

Bird Eggs 
(Fish Diet) 

Fish Fillets 
(ww) 

Whole-body 
Fish 

Bird Eggs 
(Invert. Diet) 

Bird Eggs 
(Fish Diet) 

Fish Fillets 
(ww) 

Whole-body 
Fish 

Bird Eggs 
(Invert. Diet) 

Bird Eggs 
(Fish Diet) 

Fish Fillets 
(ww) 

Alt. 4H1 Alt. 4H1 Alt. 4H1 Alt. 4H1 EX NAA EX NAA EX NAA EX NAA LOC
e
 TL

f
 LOC

g
 TL

h
 LOC

g
 TL

h
 ATL

i
 

D
e
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o
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Mokelumne River (South 
Fork) at Staten Island 

All 1.82 2.70 3.27 0.60 0 0 0 0 0 0 0 0 0.45 0.22 0.45 0.27 0.54 0.33 0.24 

Drought 2.46 3.66 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

San Joaquin River at 
Buckley Cove 

All 1.90 2.82 3.41 0.64 0 0 0 0 0 0 0 0 0.47 0.23 0.47 0.28 0.57 0.34 0.25 

Drought 2.39 3.55 4.30 0.83 0 0 0 0 0 0 0 0 0.60 0.29 0.59 0.36 0.72 0.43 0.33 

Franks Tract 
All 1.85 2.75 3.32 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.27 0.55 0.33 0.25 

Drought 2.45 3.65 4.41 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34 

Old River at Rock Slough 
All 1.85 2.76 3.33 0.62 0 0 0 0 0 0 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25 

Drought 2.45 3.64 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34 
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Sacramento River at 
Emmaton 

All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24 

Drought 2.46 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

SJR at Antioch 
All 1.84 2.73 3.31 0.61 0 0 0 0 0 0 0 1 0.46 0.23 0.46 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

Sacramento River at 
Mallard Island 

All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

M
a

jo
r 

D
iv

e
rs

io
n

s
 

(P
u

m
p

in
g

 S
ta

ti
o

n
s
) North Bay Aqueduct at 

Barker Slough PP 

All 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

Contra Costa Pumping 
Plant #1 

All 1.85 2.75 3.33 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.55 0.33 0.25 

Drought 2.45 3.64 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34 

Banks Pumping Plant 
All 1.84 2.74 3.32 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.27 0.55 0.33 0.25 

Drought 2.43 3.62 4.38 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.60 0.36 0.73 0.44 0.34 

Jones Pumping Plant 
All 1.86 2.77 3.35 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.47 0.23 0.46 0.28 0.56 0.34 0.25 

Drought 2.42 3.60 4.35 0.84 0 0 0 0 0 0 0 0 0.60 0.30 0.60 0.36 0.73 0.44 0.34 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year 3 

hydrologic classification index). 4 
b
 Dry weight, except as noted for fish fillets. 5 

c
 % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative. 6 

d
 Exceedance Quotient = tissue concentration/benchmark 7 

e
 Level of Concern for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008) 8 

f
 Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014) 9 

g
 Level of Concern for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008) 10 

h
 Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008) 11 

i
 Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008) 12 
Alt. - alternative 13 
dw - dry weight 14 
EX - Existing Conditions 15 
mg/kg - milligram per kilogram 16 
NAA - No Action Alternative Late Long Term 17 
ww - wet weight 18 
 19 

20 
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Table M-24b. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 4-H2 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) % Change In Selenium Concentrations Compared to Baseline

c
 Exceedance Quotients

d
 

Whole-body 
Fish 

Bird Eggs 
(Invert. Diet) 

Bird Eggs 
(Fish Diet) 

Fish Fillets 
(ww) 

Whole-body 
Fish 

Bird Eggs 
(Invert. Diet) 

Bird Eggs 
(Fish Diet) 

Fish Fillets 
(ww) 

Whole-body 
Fish 

Bird Eggs 
(Invert. Diet) 

Bird Eggs 
(Fish Diet) 

Fish Fillets 
(ww) 

Alt. 4H2 Alt. 4H2 Alt. 4H2 Alt. 4H2 EX NAA EX NAA EX NAA EX NAA LOC
e
 TL

f
 LOC

g
 TL

h
 LOC

g
 TL

h
 ATL

i
 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 2.70 3.27 0.60 0 0 0 0 0 0 0 0 0.45 0.22 0.45 0.27 0.54 0.33 0.24 

Drought 2.46 3.66 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

San Joaquin River at 
Buckley Cove 

All 1.90 2.82 3.42 0.64 0 0 0 0 0 0 0 0 0.47 0.23 0.47 0.28 0.57 0.34 0.25 

Drought 2.39 3.55 4.30 0.83 0 0 0 0 0 0 0 0 0.60 0.29 0.59 0.36 0.72 0.43 0.33 

Franks Tract 
All 1.85 2.75 3.33 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.27 0.55 0.33 0.25 

Drought 2.45 3.64 4.41 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34 

Old River at Rock Slough 
All 1.85 2.76 3.34 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25 

Drought 2.44 3.64 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34 

W
e

s
te

rn
 D

e
lt

a
 

Sacramento River at 
Emmaton 

All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24 

Drought 2.46 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

SJR at Antioch 
All 1.84 2.73 3.31 0.61 0 0 0 0 0 0 1 1 0.46 0.23 0.46 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34 

Sacramento River at 
Mallard Island 

All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

M
a

jo
r 

D
iv

e
rs

io
n

s
 

(P
u

m
p

in
g

 S
ta

ti
o

n
s
) North Bay Aqueduct at 

Barker Slough PP 

All 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

Contra Costa Pumping 
Plant #1 

All 1.85 2.75 3.33 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.55 0.33 0.25 

Drought 2.44 3.64 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34 

Banks Pumping Plant 
All 1.85 2.75 3.32 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.27 0.55 0.33 0.25 

Drought 2.44 3.62 4.39 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.60 0.36 0.73 0.44 0.34 

Jones Pumping Plant 
All 1.86 2.77 3.35 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.28 0.56 0.33 0.25 

Drought 2.42 3.60 4.36 0.84 0 0 0 0 0 0 0 1 0.60 0.30 0.60 0.36 0.73 0.44 0.34 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water 3 

year hydrologic classification index). 4 
b
 Dry weight, except as noted for fish fillets. 5 

c
 % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative. 6 

d
 Exceedance Quotient = tissue concentration/benchmark 7 

e
 Level of Concern for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008) 8 

f
 Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014) 9 

g
 Level of Concern for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008) 10 

h
 Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008) 11 

i
 Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008) 12 
Alt. - alternative 13 
dw - dry weight 14 
EX - Existing Conditions 15 
mg/kg - milligram per kilogram 16 
NAA - No Action Alternative Late Long Term 17 
ww - wet weight 18 
 19 
 20 

21 
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Table M-24c. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 4-H3 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) % Change In Selenium Concentrations Compared to Baseline

c
 Exceedance Quotients

d
 

Whole-body 
Fish 

Bird Eggs 
(Invert. Diet) 

Bird Eggs 
(Fish Diet) 

Fish Fillets 
(ww) 

Whole-body 
Fish 

Bird Eggs 
(Invert. Diet) 

Bird Eggs 
(Fish Diet) 

Fish Fillets 
(ww) 

Whole-body 
Fish 

Bird Eggs 
(Invert. Diet) 

Bird Eggs 
(Fish Diet) 

Fish Fillets 
(ww) 

Alt. 4H3 Alt. 4H3 Alt. 4H3 Alt. 4H3 EX NAA EX NAA EX NAA EX NAA LOC
e
 TL

f
 LOC

g
 TL

h
 LOC

g
 TL

h
 ATL

i
 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 2.70 3.27 0.60 0 0 0 0 0 0 0 0 0.45 0.22 0.45 0.27 0.54 0.33 0.24 

Drought 2.46 3.66 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

San Joaquin River at 
Buckley Cove 

All 1.90 2.82 3.41 0.64 0 0 0 0 0 0 0 0 0.47 0.23 0.47 0.28 0.57 0.34 0.25 

Drought 2.39 3.55 4.30 0.83 0 0 0 0 0 0 0 0 0.60 0.29 0.59 0.36 0.72 0.43 0.33 

Franks Tract 
All 1.85 2.75 3.33 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.55 0.33 0.25 

Drought 2.45 3.64 4.41 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34 

Old River at Rock Slough 
All 1.86 2.76 3.34 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25 

Drought 2.44 3.63 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34 

W
e

s
te

rn
 D

e
lt

a
 

Sacramento River at 
Emmaton 

All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

SJR at Antioch 
All 1.84 2.73 3.31 0.61 0 0 0 0 0 0 1 1 0.46 0.23 0.46 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34 

Sacramento River at 
Mallard Island 

All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

M
a

jo
r 

D
iv

e
rs

io
n

s
 

(P
u

m
p

in
g

 S
ta

ti
o

n
s
) North Bay Aqueduct at 

Barker Slough PP 

All 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

Contra Costa Pumping 
Plant #1 

All 1.85 2.76 3.33 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25 

Drought 2.44 3.63 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34 

Banks Pumping Plant 
All 1.85 2.75 3.32 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.27 0.55 0.33 0.25 

Drought 2.43 3.62 4.38 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.60 0.36 0.73 0.44 0.34 

Jones Pumping Plant 
All 1.86 2.77 3.35 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.28 0.56 0.33 0.25 

Drought 2.42 3.60 4.35 0.84 0 0 0 0 0 0 0 0 0.60 0.30 0.60 0.36 0.73 0.44 0.34 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year 3 

hydrologic classification index). 4 
b
 Dry weight, except as noted for fish fillets. 5 

c
 % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative. 6 

d
 Exceedance Quotient = tissue concentration/benchmark 7 

e
 Level of Concern for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008) 8 

f
 Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014) 9 

g
 Level of Concern for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008) 10 

h
 Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008) 11 

i
 Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008) 12 
Alt. - alternative 13 
dw - dry weight 14 
EX - Existing Conditions 15 
mg/kg - milligram per kilogram 16 
NAA - No Action Alternative Late Long Term 17 
ww - wet weight 18 
 19 

20 
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Table M-24d. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 4-H4 1 

Source Location Period 
a
 

Estimated Concentrations of Selenium (mg/kg, dw
b
) % Change In Selenium Concentrations Compared to Baseline

c
 Exceedance Quotients

d
 

Whole-body 
Fish 

Bird Eggs 
(Invert. Diet) 

Bird Eggs 
(Fish Diet) 

Fish Fillets 
(ww) 

Whole-body 
Fish 

Bird Eggs 
(Invert. Diet) 

Bird Eggs 
(Fish Diet) 

Fish Fillets 
(ww) 

Whole-body 
Fish 

Bird Eggs 
(Invert. Diet) 

Bird Eggs 
(Fish Diet) 

Fish Fillets 
(ww) 

Alt. 4H4 Alt. 4H4 Alt. 4H4 Alt. 4H4 EX NAA EX NAA EX NAA EX NAA LOC
e
 TL

f
 LOC

g
 TL

h
 LOC

g
 TL

h
 ATL

i
 

D
e

lt
a

 I
n

te
ri

o
r 

Mokelumne River (South 
Fork) at Staten Island 

All 1.82 2.70 3.27 0.60 0 0 0 0 0 0 0 0 0.45 0.22 0.45 0.27 0.54 0.33 0.24 

Drought 2.46 3.66 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

San Joaquin River at 
Buckley Cove 

All 1.90 2.82 3.42 0.64 0 0 0 0 0 0 0 0 0.47 0.23 0.47 0.28 0.57 0.34 0.25 

Drought 2.39 3.55 4.30 0.83 0 0 0 0 0 0 0 0 0.60 0.29 0.59 0.36 0.72 0.43 0.33 

Franks Tract 
All 1.85 2.75 3.33 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25 

Drought 2.45 3.64 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34 

Old River at Rock Slough 
All 1.86 2.76 3.34 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25 

Drought 2.44 3.63 4.39 0.85 0 0 0 0 0 0 -1 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34 

W
e

s
te

rn
 D

e
lt

a
 

Sacramento River at 
Emmaton 

All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

SJR at Antioch 
All 1.84 2.73 3.31 0.61 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.27 0.55 0.33 0.25 

Drought 2.45 3.65 4.41 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34 

Sacramento River at 
Mallard Island 

All 1.83 2.72 3.30 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34 

M
a

jo
r 

D
iv

e
rs

io
n

s
 

(P
u

m
p

in
g

 S
ta

ti
o

n
s
) North Bay Aqueduct at 

Barker Slough PP 

All 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24 

Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 0.44 0.34 

Contra Costa Pumping 
Plant #1 

All 1.85 2.76 3.34 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25 

Drought 2.44 3.63 4.39 0.85 0 0 0 0 0 0 -1 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34 

Banks Pumping Plant 
All 1.85 2.75 3.32 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.27 0.55 0.33 0.25 

Drought 2.44 3.62 4.39 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.60 0.36 0.73 0.44 0.34 

Jones Pumping Plant 
All 1.86 2.76 3.34 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.28 0.56 0.33 0.25 

Drought 2.42 3.60 4.36 0.84 0 1 0 1 0 1 0 1 0.61 0.30 0.60 0.36 0.73 0.44 0.34 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water 3 

year hydrologic classification index). 4 
b
 Dry weight, except as noted for fish fillets. 5 

c
 % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative. 6 

d
 Exceedance Quotient = tissue concentration/benchmark 7 

e
 Level of Concern for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008) 8 

f
 Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014) 9 

g
 Level of Concern for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008) 10 

h
 Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008) 11 

i
 Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008) 12 
Alt. - alternative 13 
dw - dry weight 14 
EX - Existing Conditions 15 
mg/kg - milligram per kilogram 16 
NAA - No Action Alternative Late Long Term 17 
ww - wet weight 18 
 19 

20 
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Table M-25. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 5  1 
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Table M-26. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 6  1 
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Table M-27. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 7  1 
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Table M-28. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 8 1 
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Table M-29. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 9  1 
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Table M-30. Summary of Annual Average Selenium Concentrations in Whole-body Sturgeon for Existing Conditions, No Action Alternative - Late Long Term and Alternatives 1-9  1 

    Estimated Concentrations of Selenium in Whole-body Sturgeon (mg/kg, dw) 

Location Period 
a
 

Existing 
Conditions 

No Action 
Alternative 

Alternative Alternative Alternative Alternative Alternative Alternative Alternative Alternative Alternative Alternative Alternative Alternative 

1 2 3 4H1 4H2 4H3 4H4 5 6 7 8 9 

San Joaquin River at 
Antioch 

ALL 4.71 4.68 5.26 5.58 5.02 5.39 5.45 5.50 5.57 5.02 6.64 6.12 6.13 6.35 

DROUGHT 6.82 6.91 7.05 7.39 7.03 7.21 7.28 7.39 7.47 7.16 8.80 8.43 8.45 9.31 

Sacramento River at 
Mallard Island 

ALL 4.38 4.39 4.72 4.89 4.57 4.79 4.81 4.84 4.87 4.55 5.45 5.15 5.15 5.15 

DROUGHT 6.93 6.98 7.10 7.26 7.09 7.17 7.20 7.26 7.29 7.14 7.93 7.74 7.75 8.14 

Notes: 2 
dw - dry weight 3 
mg/kg - milligram per kilogram 4 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5-consecutive-year (Water Years 1987-1991) drought period consisting of dry and critical water-year types (as defined by the Sacramento Valley 40-30-5 

30 water year hydrologic classification index). 6 
 7 
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Table M-31. Percent (%) Change in Annual Average Selenium Concentrations in Whole Body Sturgeon relative to Existing Condition and No Action Alternative Late Long Term 1 

Location Period 
a
 

NAA Alternative 1 Alternative 2 Alternative 3 
Alternative 4 

(H1) 
Alternative 4 

(H2) 
Alternative 4 

(H3) 
Alternative 4 

(H4) Alternative 5 Alternative 6 Alternative 7 Alternative 8 Alternative 9 

EX EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA 

San Joaquin River at 
Antioch 

ALL -0.65 11.7 12.4 18.6 19.3 6.6 7.3 14.4 15.2 15.8 16.5 16.8 17.5 18.3 19.0 6.5 7.2 41.0 42.0 29.9 30.7 30.2 31.1 34.8 35.7 

DROUGHT 1.22 3.3 2.1 8.4 7.0 3.0 1.8 5.7 4.4 6.8 5.5 8.3 7.0 9.4 8.1 4.9 3.6 29.0 27.5 23.6 22.1 23.9 22.4 36.4 34.8 

Sacramento River at 
Mallard Island 

ALL 0.12 7.55 7.4 11.41 11.3 4.14 4.0 9.25 9.1 9.71 9.6 10.36 10.2 10.96 10.8 3.88 3.8 24.36 24.2 17.50 17.4 17.38 17.2 17.44 17.3 

DROUGHT 0.60 2.4 1.8 4.7 4.1 2.2 1.6 3.4 2.8 3.8 3.2 4.7 4.1 5.1 4.5 3.0 2.4 14.3 13.7 11.6 10.9 11.8 11.1 17.4 16.7 

Notes: 2 
a
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5-consecutive-year (Water Years 1987-1991) drought period consisting of dry and critical water-year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic 3 

classification index). 4 
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Table M-32. Comparison of Annual Average Selenium Concentrations in Whole-body Sturgeon to Toxicity Thresholds Sturgeon for Existing Conditions, No Action Alternative - Late Long Term and Alternatives 1-9 1 

Location Period 
b
 

Existing 
Conditions 

No Action 
Alternative Alternative 1 Alternative 2 Alternative 3 

Alternative 4 
(H1) 

Alternative 4 
(H2) 

Alternative 4 
(H3) 

Alternative 4 
(H4) Alternative 5 Alternative 6 Alternative 7 Alternative 8 Alternative 9 

Low 
a 

High 
a 

Low 
a 

High 
a 

Low 
a 

High 
a 

Low 
a 

High 
a 

Low 
a 

High 
a 

Low 
a 

High 
a 

Low 
a 

High 
a 

Low 
a 

High 
a 

Low 
a 

High 
a 

Low 
a 

High 
a 

Low 
a 

High 
a 

Low 
a 

High 
a 

Low 
a 

High 
a 

Low 
a 

High 
a 

San Joaquin 
River at Antioch 

ALL 0.94 0.59 0.94 0.59 1.1 0.66 1.1 0.70 1.0 0.63 1.1 0.67 1.1 0.68 1.1 0.69 1.1 0.70 1.0 0.63 1.3 0.83 1.2 0.76 1.2 0.77 1.3 0.79 

DROUGHT 1.4 0.85 1.4 0.86 1.4 0.88 1.5 0.92 1.4 0.88 1.4 0.90 1.5 0.91 1.5 0.92 1.5 0.93 1.4 0.89 1.8 1.1 1.7 1.1 1.7 1.1 1.9 1.2 

Sacramento 
River at Mallard 
Island 

ALL 0.88 0.55 0.88 0.55 0.94 0.59 0.98 0.61 0.91 0.57 0.96 0.60 0.96 0.60 0.97 0.60 0.97 0.61 0.91 0.57 1.1 0.68 1.0 0.64 1.0 0.64 1.0 0.64 

DROUGHT 1.4 0.87 1.4 0.87 1.4 0.89 1.5 0.91 1.4 0.89 1.4 0.90 1.4 0.90 1.5 0.91 1.5 0.91 1.4 0.89 1.6 0.99 1.5 0.97 1.6 0.97 1.6 1.0 

Notes: 2 
a 
Toxicity thresholds are those reported in Presser and Luoma (2013): Low = 5 mg/kg, dw and High = 8 mg/kg, dw 3 

b
 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5-consecutive-year (Water Years 1987-1991) drought period consisting of dry and critical water-year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index). 4 
 5 

 6 
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Figure M-1. Ratios of Predicted Selenium Concentrations in Fish Models 1 through 5 to Observed 1 
Selenium Concentrations in Largemouth Bass 2 
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For Models 1 and 2, default values (Kd = 1000, TTFinvert = 2.8, TTFfish = 1.1) were used in calculations as follows: 

     Model 1=Trophic level 3 (TL-3) fish eating invertebrates
     Model 2= TL-4 fish eating TL-3 fish
Model 3=Model 2 with Kd estimated using all years regression (log Kd = 2.76-0.97(logDSM2))

Model 4=Model 2 with Kd estimated using normal/wet years (2000/2005) regression (log Kd = 2.75-0.90(logDSM2))

                  
   
Model 5=Model 2 with Kd estimated using dry years (2007) regression (logKd = 2.84-1.02(logDSM2))

                  
   3 
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Figure M-2. Log-log Regression Relation of Estimated Kd to Waterborne Selenium Concentration 1 
for Model 3 in All Years (Based on Years 2000, 2005, and 2007) 2 

All Years (2000, 2005, 2007)

Water Concentration (µg/L)
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y = 2.76 - 0.97x, r2 = 0.88, p < 0.001

 3 

To predict the Kd (y) from water concentrations using the regression equation, take the log of the water 4 
concentration (x), multiply it by the slope (-0.97), which gives a positive number for x<1 (i.e., 5 
waterborne selenium concentrations less than 1 µg/L); then add this number to the intercept (2.76) and 6 
take the antilog. 7 

8 
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Figure M-3. Log-log Regression Relation of Estimated Kd to Waterborne Selenium Concentration 1 
for Model 4 in Normal/Wet Years (Based on Years 2000 and 2005) 2 

Years 2000 and 2005 (Normal/Wet Years)
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y = 2.75 - 0.90x, r2 = 0.91, p < 0.001

 3 

To predict the Kd (y) from water concentrations using the regression equation, take the log of the 4 

water concentration (x), multiply it by the slope (-0.90), which gives a positive number for x<1 (i.e., 5 

waterborne selenium concentrations less than 1 µg/L); then add this number to the intercept (2.75) 6 

and take the antilog. 7 
8 
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Figure M-4. Log-log Regression Relation of Estimated Kd to Waterborne Selenium Concentration 1 
for Model 5 in Dry Years (Based on Year 2007) 2 

Years 2007 (Dry Years)
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y = 2.84 - 1.02x, r2 = 0.94, p < 0.001

 3 

To predict the Kd (y) from water concentrations using the regression equation, take the log of the 4 

water concentration (x), multiply it by the slope (-1.02), which gives a positive number for x<1 (i.e., 5 

waterborne selenium concentrations less than 1 µg/L); then add this number to the intercept (2.84) 6 

and take the antilog. 7 
8 
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Figure M-5. Distribution of Data for Selenium Concentrations in Largemouth Bass Relative to 1 
Waterborne Selenium for Model 3 2 
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 5 
Figure M-6. Distribution of Data for Selenium Concentrations in Largemouth Bass Relative to 6 
Waterborne Selenium for Model 4 and Model 5 7 

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

Fi
sh

 [
Se

]

Water [Se] DSM2

Modeled 2000 (model 4) Measured 2000 Modeled 2005 (model 4) Measured 2005 Modeled 2007 (model 5) Measured 2007

 8 
9 



 Selenium 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

8M-70 
2015 

ICF 00139.14 

 

Figure M-7. Yearly Averages of Selenium Concentrations in Surface Water (micrograms/liter) and 1 
Flow (cubic feet/second) at Vernalis. 2 

 3 
 4 

Figure M-8. Monthly Averages of Selenium Concentrations in Surface Water (micrograms/liter) and 5 
Flow (cubic feet/second) at Vernalis. 6 

 7 
8 
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Figure M-9. January Averages of Selenium Concentrations in Surface Water (micrograms/liter) and 1 
Flow (cubic feet/second) at Vernalis. 2 

 3 
 4 

Figure M-10. February Averages of Selenium Concentrations in Surface Water (micrograms/liter) 5 
and Flow (cubic feet/second) at Vernalis. 6 

 7 
8 
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Figure M-11. March Averages of Selenium Concentrations in Surface Water (micrograms/liter) and 1 
Flow (cubic feet/second) at Vernalis. 2 

 3 
 4 

Figure M-12. April Averages of Selenium Concentrations in Surface Water (micrograms/liter) and 5 
Flow (cubic feet/second) at Vernalis. 6 

 7 
8 
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Figure M-13. May Averages of Selenium Concentrations in Surface Water (micrograms/liter) and 1 
Flow (cubic feet/second) at Vernalis. 2 

 3 
 4 

Figure M-14. June Averages of Selenium Concentrations in Surface Water (micrograms/liter) and 5 
Flow (cubic feet/second) at Vernalis. 6 

 7 
8 
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Figure M-15. July Averages of Selenium Concentrations in Surface Water (micrograms/liter) and 1 
Flow (cubic feet/second) at Vernalis. 2 

 3 
 4 

Figure M-16. August Averages of Selenium Concentrations in Surface Water (micrograms/liter) 5 
and Flow (cubic feet/second) at Vernalis. 6 
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Figure M-17. September Averages of Selenium Concentrations in Surface Water (micrograms/liter) 1 
and Flow (cubic feet/second) at Vernalis. 2 

 3 
 4 

Figure M-18. October Averages of Selenium Concentrations in Surface Water (micrograms/liter) 5 
and Flow (cubic feet/second) at Vernalis. 6 

 7 
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Figure M-19. November Averages of Selenium Concentrations in Surface Water (micrograms/liter) 1 
and Flow (cubic feet/second) at Vernalis. 2 

 3 
 4 

Figure M-20. December Averages of Selenium Concentrations in Surface Water (micrograms/liter) 5 
and Flow (cubic feet/second) at Vernalis. 6 

 7 
8 
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Figure M-21. Modeled Monthly Concentrations of Selenium (μg/L) in Water for Existing Conditions, 1 
No Action Alternative, and Alternatives 1, 2, and 3. 2 
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Figure M-21 (continued). Modeled Monthly Concentrations of Selenium (μg/L) in Water for Existing 1 
Conditions, No Action Alternative, and Alternatives 1, 2, and 3. 2 
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Figure M-21 (continued). Modeled Monthly Concentrations of Selenium (μg/L) in Water for Existing 1 
Conditions, No Action Alternative, and Alternatives 1, 2, and 3. 2 
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Figure M-22. Modeled Monthly Concentrations of Selenium (μg/L) in Water for Existing Conditions, 1 
No Action Alternative, and All Scenarios Under Alternative 4, Scenarios H1–H4. 2 
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Figure M-22 (continued). Modeled Monthly Concentrations of Selenium (μg/L) in Water for Existing 1 
Conditions, No Action Alternative, and All Scenarios Under Alternative 4, Scenarios H1–H4. 2 
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Figure M-22 (continued). Modeled Monthly Concentrations of Selenium (μg/L) in Water for Existing 1 
Conditions, No Action Alternative, and All Scenarios Under Alternative 4, Scenarios H1–H4. 2 
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Figure M-23. Modeled Monthly Concentrations of Selenium (μg/L) in Water for Existing Conditions, 1 
No Action Alternative, and Alternatives 5 and 6.  2 
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Figure M-23 (continued). Modeled Monthly Concentrations of Selenium (μg/L) in Water for Existing 1 
Conditions, No Action Alternative, and Alternatives 5 and 6.  2 
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Figure M-23 (continued). Modeled Monthly Concentrations of Selenium (μg/L) in Water for Existing 1 
Conditions, No Action Alternative, and Alternatives 5 and 6.  2 
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Figure M-24. Modeled Monthly Concentrations of Selenium (μg/L) in Water for Existing Conditions, 1 
No Action Alternative, and Alternatives 7, 8, and 9.  2 
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Figure M-24 (continued). Modeled Monthly Concentrations of Selenium (μg/L) in Water for Existing 1 
Conditions, No Action Alternative, and Alternatives 7, 8, and 9.  2 
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Figure M-24 (continued). Modeled Monthly Concentrations of Selenium (μg/L) in Water for Existing 1 
Conditions, No Action Alternative, and Alternatives 7, 8, and 9.  2 
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Appendix 8N 1 

Trace Metals 2 

8N.1 Trace Metals Methodology 3 

Trace metals were assessed mostly qualitatively. Section 8.3.1.3 and the trace metals discussion 4 
under section 8.3.1.7 provide more detailed information regarding the assessment methodology for 5 
trace metals. Tables and figures below support the trace metals assessment. 6 

Table 9. Concentration of Dissolved Aluminum in Primary Source Waters to Delta 7 

Source Water Sacramento River San Joaquin River San Francisco Bay 

Mean (µg/L) 39 7 No Data 

75th Percentile (µg/L) 32 5 No Data 

95th Percentile (µg/L) 145 13 No Data 

Maximum (µg/L) 157 27 No Data 

Data Source DWR DWR No Data 

Station(s) Sac River at Hood SJR at Vernalis No Data 

Date Range 2013-2014 2013-2014 No Data 

ND Replaced with RL Yes Yes No Data 

Data Omitted None None No Data 

No. of Data Points 22 22 No Data 

 8 
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Appendix 8O 1 

San Francisco Bay Analysis 2 

Effects of the No Action Alternative and Alternatives 1A–9 on the San Francisco Bay were assessed 3 
mostly qualitatively. Tables and figures below support the assessment of nutrients, mercury, and 4 
selenium. 5 

Table 8O-1. Change in total nitrogen and phosphorus loads in Delta outflows under the project 6 
alternatives relative to Existing Conditions and the No Action Alternative. 7 

Project Alternative 

Total 
Nitrogen 
Load (lb/day) 

Increase in Total Nitrogen 
Load (%) 

Annual Average 
Net Delta 
Outflow (cfs) 

Increase in Phosphorus 
Loada (%) 

Relative to 
Existing 
Conditions 

Relative to No 
Action 
Alternative 

Relative to 
Existing 
Conditions 

Relative to 
No Action 
Alternative 

Existing Conditions 60,530 – – 21,598 – – 

No Action Alternative 41,253 -32 – 22,651 5 – 

Alternative 1 41,711 -31 1 21,159 -2 -7 

Alternative 2 44,836 -26 9 21,759 1 -4 

Alternative 3 40,761 -33 -1 21,291 -1 -6 

Alternative 4-H1 43,294 -28 5 21,445 -1 -5 

Alternative 4-H2 44,284 -27 7 22,162 3 -2 

Alternative 4-H3 45,242 -25 10 21,939 2 -3 

Alternative 4-H4 46,247 -24 12 22,643 5 0 

Alternative 5 41,911 -31 2 22,173 3 -2 

Alternative 6 57,782 -5 40 23,516 9 4 

Alternative 7 52,854 -13 28 23,595 9 4 

Alternative 8 55,033 -9 33 24,651 14 9 

Alternative 9 50,081 -17 21 22,741 5 0 

a   The increase in phosphorus load is estimated as the change in Delta outflow. See Chapter 8, Water Quality, 8 
Section 8.3.1.8 for more information regarding the loading estimate methodology. 9 
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Table 8O-2. Estimated long-term average mercury and methylmercury loads exported from the Delta 1 
to San Francisco Bay and percent change relative to Existing Conditions and the No Action 2 
Alternative.a 3 

Alternative kg/yr 

Total Mercury 

kg/yr 

Total Methylmercury 

% Change 
Relative to 
Existing 
Conditions 

% Change 
Relative to 
No Action 
Alternative 

% Change 
Relative to 
Existing 
Conditions 

% Change 
Relative to No 
Action 
Alternative 

Existing Conditions 260 – – 3.58 – – 

No Action Alternative 263 1 – 3.67 3 – 

Alternative 1 260 0 -1 3.54 -1 -4 

Alternative 2 261 0 -1 3.65 2 -1 

Alternative 3 258 -1 -2 3.54 -1 -4 

Alternative 4-H1 261 0 -1 3.58 0 -2 

Alternative 4-H2 265 2 1 3.64 2 -1 

Alternative 4-H3 262 1 -1 3.66 2 0 

Alternative 4-H4 265 2 1 3.71 4 1 

Alternative 5 263 1 0 3.64 2 -1 

Alternative 6 272 5 3 3.95 10 7 

Alternative 7 270 4 3 3.87 8 5 

Alternative 8 276 6 5 3.98 11 8 

Alternative 9 268 3 2 3.72 4 1 

a    Loads estimates accounted for changes in source water fraction and net delta outflows under each 4 
alternative. Changes in other sources of mercury and methylmercury to and within Delta could not be 5 
quantitatively estimated, thus the load estimates were calculated based on the assumption that these 6 
sources remained unchanged under the alternatives. 7 
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Table O-3. Estimated long-term average total selenium load and total and dissolved selenium 1 
concentrations of North San Francisco Bay relative to Existing Conditions and the No Action 2 
Alternative. 3 

Alternative 

Total Se 
Load 
(kg/yr) 

% Change in 
Load Relative to 
Existing 
Conditions 

% Change in 
Load Relative to 
No Action 
Alternative 

Total Se 
Concentration 
(µg/L) 

Dissolved Se 
Concentration 
(µg/L) 

Existing Conditions 5,605 – – 0.13 0.11 

No Action Alternative 5,797 3% – 0.13 0.11 

Alternative 1 5,803 4% 0% 0.13 0.11 

Alternative 2 6,063 8% 5% 0.14 0.12 

Alternative 3 5,689 1% -2% 0.13 0.11 

Alternative 4-H1 5,930 6% 2% 0.13 0.12 

Alternative 4-H2 6,072 8% 5% 0.14 0.12 

Alternative 4-H3 6,064 8% 5% 0.14 0.12 

Alternative 4-H4 6,242 11% 8% 0.14 0.12 

Alternative 5 5,856 4% 1% 0.13 0.11 

Alternative 6 6,960 24% 20% 0.16 0.14 

Alternative 7 6,706 20% 16% 0.15 0.13 

Alternative 8 6,932 24% 20% 0.16 0.14 

Alternative 9 6,524 16% 13% 0.15 0.13 

 4 
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Appendix 12D 1 

Feasibility Assessment of Conservation Measures 2 

Offsetting Water Conveyance Facilities Construction 3 

Impacts on Terrestrial Biological Resources 4 

12D.3 Results 5 

12D.3.2 Alternatives Evaluation 6 

12D.3.2.5 Alternative 4—Dual Conveyance with Pipeline/Tunnel and 7 

Intakes 2, 3, and 5 (9,000 cfs; Operational Scenario H) 8 

Natural Communities 9 

Water conveyance facilities construction under Alternative 4 would have similar effects on 10 
terrestrial natural communities when compared to Alternative 1A (Table 12D-12). Implementation 11 
of the Conservation Strategy would restore and protect sufficient natural community acreage to 12 
mitigate for these effects in the near-term. Under Alternative 4, an area of 2,078 acres of Clifton 13 
Court Forebay would be dredged. Effects on terrestrial species of this in-water activity would be 14 
limited. Details are provided in Section 12.3, Environmental Consequences, of the RDEIR/SDEIS. 15 

The conveyance facilities construction would affect 51 acres of managed wetlands, and restoration 16 
would cause a loss of 5,786 acres. Considering BDCP near-term protection (and enhancement), there 17 
would be a net loss of 2,617 acres of managed wetlands in the first ten years. However, managed 18 
wetland acreage is mostly affected by restoration of tidal freshwater emergent wetland, which 19 
would increase by 8,827 acres. As is described in RDEIR/SDEIS Section 3.2, Environmental 20 
Consequences, this would result in a net benefit to native species and therefore the loss of managed 21 
wetland is not considered an adverse effect and is less than significant. 22 

Species Habitat 23 

Implementation of the conservation strategy would restore and protect sufficient natural 24 
community acreage to mitigate for on species habitat in the near-term. Details are provided in 25 
RDEIR/SDEIS Section 12.3, Environmental Consequences. 26 

Under Alternative 4, 4,938 acres of non-rice cultivated lands would be lost due to construction of the 27 
water conveyance facility and 8,636 acres would be lost due to near-term restoration, resulting in an 28 
overall loss of 13,574 acres in the near-term (Table 12D-12). The conservation strategy would 29 
protect and enhance 15,400 acres of cultivated lands to mitigate the effects of conveyance facilities 30 
construction and offset the effects of restoration on cultivated land in the near-term. The protected 31 
area would be 1,826 acres larger than the area affected. 32 

 33 
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Table 12D-12. Water Conveyance Facilities Construction Impacts on Natural Communities and Cultivated Lands Compared with Planned BDCP Near-Term Restoration and Protection under Alternative 4 1 

Alternative 4 Near-Term Impacts (acres) BDCP Near-Term Conservation 
Evaluation of BDCP Near-Term Conservation Relative to  

Water Conveyance Facilities Impacts 
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Tidal Perennial Aquatica 227 30 257 3,400 3,370 0 1 0 227 0 3,143 0 3,143 

Tidal Freshwater Emergent Wetland  18 7 25 8,850 8,843 0 1 0 18 0 8,825 0 8,825 

Valley/Foothill Riparian 73 475 548 800 325 750 1 1 73 73 252 677 929 

Grassland 657 1,127 1,784 1,140 13 2,000 0 2 0 1,314 13 686 699 

Alkali Seasonal Wetland Complex 2 58 60 58 0 120 1 2 2 4 -2 116 114 

Vernal Pool Complexb (direct/indirect)  31/41 36 67/41 40 4 400 1 2 31 144 -27 256 229 

Other Natural Seasonal Wetland 0 0 0 0 0 0 1 2 0 0 0 0 0 

Nontidal Marshc 77 135 212 400 265 25 1 1 77 77 188 -52 136 

Managed Wetland 51 5,786 5,837 320 -5,466 2,900 0 1 0 51 -5,466 2,849 -2,617 

Cultivated Lands (non-rice) 4,938 8,636 13,574 0 -8,636 15,400 0 1 0 4,938 -8,636 10,462 1,826 

Cultivated Lands (rice + "rice or equivalent") 169 83 252 0 -83 900 0 1 0 169 -83 731 648 

a Dredging of Clifton Court Forebay (2,078 acres) is not included.  2 
b Impact of restoration on vernal pool complex is based on maximum allowable loss of wetted area.  3 
c Nontidal marsh = nontidal freshwater perennial emergent wetland + nontidal perennial aquatic. 4 
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Appendix 12E 1 

Detailed Accounting of Direct Effects of Alternatives on 2 

Natural Communities and Covered Species 3 

Introduction 4 

This appendix contains tables that display the results of GIS-based modeling of impacts to natural 5 
communities and covered plant and wildlife species discussed in the body of Chapter 12 of the BDCP 6 
EIR/EIS. The methodology for this modeling effort is described in Section 12.3.2 of Chapter 12, 7 
Methods of Analysis. Tables are included that represent the effects of all alternatives analyzed in the 8 
EIR/EIS. Where different alternatives have identical direct effects, the tables have not been 9 
duplicated. Alternatives 6A, 6B, and 6C have the same construction footprints for the water 10 
conveyance facilities and the same restoration actions as Alternatives 1A, 1B, and 1C, respectively, 11 
so separate tables are not included for Alternatives 6A, 6B, and 6C. Alternative 2C has the same 12 
construction footprint and restoration actions as Alternative 1C, so a separate table for 2C has not 13 
been included. Similarly, Alternative 8 effects are identical to Alternative 4, so the reader is referred 14 
to the Alternative 4 tables to view the effects of Alternative 8. 15 

The tables are organized by alternative. For each alternative, there are four tables. This includes 16 
near-term and late long-term time frame tables of impacts on natural communities, and near-term 17 
and late long-term tables of impacts on covered plant and wildlife species. Tables are not included 18 
for the early long-term time period because this five year period did not warrant independent 19 
analysis for terrestrial biological resources. 20 
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Alternative 1A 1 
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Table 12E-1. Direct Effects on Natural Communities–Alternative 1A with Full Implementation (Near-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 48 0 0 133 8 11 0 0 1 0 0 0 0 1 1 11 0 0 0 14 0 0 0 0 0 0 0 0 69 0 144 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 6 0 0 6 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 13 0 6 

Valley/Foothill Riparian 17,966 58 0 0 28 89 88 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 445 0 115 

Grassland 78,047 313 2 151 111 388 239 0 0 1 0 0 0 0 39 3 345 37 16 6 448 0 0 4 0 0 0 13 35 1,204 151 350 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 3 0 10 0 0 0 13 0 0 0 0 0 0 0 0 58 0 0 

Vernal Pool Complex 12,133 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 204 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent 
Wetland 

1,509 1 0 0 1 25 1 0 0 0 0 0 0 0 0 0 38 0 1 0 40 0 0 0 0 0 0 0 0 66 0 2 

Nontidal Perennial Aquatic 5,567 12 0 0 9 24 12 0 0 0 0 0 0 0 5 2 19 8 0 0 34 0 0 0 0 0 0 0 0 70 0 20 

Managed Wetland 70,798 3 0 75 8 24 44 88 0 1,569 1,099 1,183 42 0 223 141 1,339 26 7 2 5,718 0 0 0 0 0 0 0 0 5,745 75 52 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 2,297 1,539 972 1,219 629 363 0 0 0 0 0 0 0 482 13 3,494 1,386 432 71 5,878 0 0 10 0 1,140 700 0 0 12,194 972 1,582 

Cropland 459,778 2,182 1,489 947 1,162 568 334 0 0 0 0 0 0 0 458 9 3,257 1,345 410 69 5,547 0 0 7 0 1,140 700 0 0 11,633 947 1,496 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 63 0 0 136 0 111 

Wheat 4,731 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 234 57 42 153 31 0 0 0 0 0 0 0 0 32 0 149 331 120 0 632 0 0 0 0 0 0 0 0 953 42 153 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 323 0 0 0 330 0 0 0 0 0 0 0 0 330 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354 43 0 0 397 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 39 18 0 72 5 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 62 0 99 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 402 727 11 330 0 0 0 0 0 0 0 0 0 0 0 29 21 23 0 73 0 0 1 0 123 185 0 0 1,511 11 330 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 1 0 22 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22 21 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 12 0 51 0 0 0 0 0 0 0 0 0 0 0 0 0 14 14 0 28 0 0 0 0 0 0 0 0 40 51 0 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 206 99 0 0 306 0 0 

Alfalfa & Alfalfa mixtures 81,396 874 40 46 84 0 12 0 0 0 0 0 0 0 0 0 66 30 28 0 124 0 0 0 0 198 80 0 0 1,316 46 96 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 42 0 0 67 67 0 0 0 0 0 0 0 0 399 1 1,349 47 92 1 1,890 0 0 6 0 0 0 0 0 2,005 0 67 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 0 70 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 68 41 25 0 134 0 0 0 0 0 0 0 0 135 0 0 

Non-irrigated native pasture 3,465 5 0 0 0 301 1 0 0 0 0 0 0 0 5 0 2 0 0 0 8 0 0 0 0 0 0 0 0 314 0 1 

Misc. grasses 422 10 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 1 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 52 0 0 84 0 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 57 0 0 156 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 24 307 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 331 0 8 

Beans (green) 122 1 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 8 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 211 13 0 0 237 0 0 0 0 0 0 0 0 237 0 0 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 21 15 53 60 68 49 0 0 0 0 0 0 0 0 0 132 321 19 0 471 0 0 0 0 0 0 0 0 576 53 109 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 96 63 0 184 0 80 0 0 0 0 0 0 0 0 0 53 32 3 0 88 0 0 0 0 12 19 0 0 278 0 264 

Citrus and Sub-tropical 264 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 5 0 2 

Vineyards 33,980 225 215 645 94 0 0 0 0 0 0 0 0 0 3 0 570 473 58 0 1,103 0 0 0 0 41 99 0 0 1,683 645 94 

Native Vegetation 28,103 138 18 70 86 18 19 0 0 0 0 0 0 0 6 1 301 15 26 29 377 0 0 0 0 0 0 0 0 552 70 105 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 50 29 6 2 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 82 6 15 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non Cropland 27,328 115 50 26 57 62 29 0 0 0 0 0 0 0 25 4 237 41 21 2 330 0 0 3 0 0 0 0 0 560 26 86 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 16 4 0 7 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 6 0 0 0 0 0 0 0 0 26 0 7 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Farmsteads (without residence) 820 14 2 0 3 0 0 0 0 0 0 0 0 0 12 0 27 2 2 0 43 0 0 0 0 0 0 0 0 59 0 3 

Misc. semi-ag (small roads, ditches, non-planted areas 
of cropped fields) 

20,602 79 38 25 43 17 25 0 0 0 0 0 0 0 10 2 129 35 18 2 196 0 0 2 0 0 0 0 0 333 25 67 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 1 42 2 0 0 46 0 0 0 0 0 0 0 0 80 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 6 5 0 4 10 0 0 0 0 0 0 0 0 1 1 32 1 2 0 36 0 0 1 0 0 0 0 0 58 0 5 

Developed 90,660 87 18 2 69 15 16 1 0 13 1 1 0 0 15 1 85 5 1 0 124 0 0 0 0 0 0 0 0 243 2 85 
 1 
 2 

3 
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Table 12E-2. Direct Effects on Natural Communities–Alternative 1A with Full Implementation (Late Long-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
of 

recreational-
related 

facilities 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Permanent 

(Acres) Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 
Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 48 0 0 133 8 11 0 0 1 0 0 0 0 1 1 14 0 0 0 18 2 5 0 0 0 0 0 0 76 0 148 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

Tidal Freshwater Emergent Wetland 8,856 6 0 0 6 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 14 0 7 

Valley/Foothill Riparian 17,966 58 0 0 28 89 88 0 0 0 0 0 0 0 0 0 490 25 28 8 552 43 35 0 0 0 0 0 0 742 0 150 

Grassland 78,047 313 2 151 111 388 239 1 0 1 0 1 0 0 74 3 881 61 65 35 1,122 51 34 11 399 0 0 50 35 2,371 151 384 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 2 0 25 0 0 0 27 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Complex 12,133 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 375 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent 
Wetland 1,509 1 0 0 1 25 1 0 0 0 0 0 0 0 7 0 81 7 3 2 99 0 0 0 0 0 0 0 0 

126 0 2 

Nontidal Perennial Aquatic 5,567 12 0 0 9 24 12 0 0 0 0 0 0 0 25 0 94 23 38 10 189 28 16 0 0 0 0 0 0 254 0 36 

Managed Wetland 70,798 3 0 75 8 24 44 68 71 2,499 1,756 6,493 644 1 137 0 1,882 157 30 9 13,746 0 0 0 0 0 0 0 0 13,773 75 52 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 2,297 1,539 972 1,219 629 363 2 0 0 0 0 0 0 1,437 1 18,707 7,316 8,982 3,120 39,565 2,087 1,194 960 3,593 2,000 1,950 0 0 54,621 972 2,776 

Cropland 459,778 2,182 1,489 947 1,162 568 334 2 0 0 0 0 0 0 1,310 1 17,348 6,848 8,426 2,879 36,814 1,947 1,108 862 3,062 2,000 1,950 0 0 50,874 947 2,604 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 159 0 0 287 0 111 

Wheat 4,731 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 0 0 0 0 9 0 9 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 234 57 42 153 31 0 0 0 0 0 0 0 0 27 0 810 646 1,084 251 2,817 132 72 0 0 0 0 0 0 3,270 42 224 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 499 136 4 1 641 0 0 0 0 0 0 0 0 641 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 622 142 0 0 764 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 39 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 39 18 0 72 5 27 0 0 0 0 0 0 0 21 0 605 434 188 55 1,302 123 69 37 147 0 0 0 0 1,671 0 168 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 127 8 0 0 135 0 0 0 0 0 0 0 0 135 0 0 

Corn 102,424 402 727 11 330 0 0 0 0 0 0 0 0 0 80 0 1,109 571 730 148 2,638 251 145 141 550 216 443 0 0 5,368 11 475 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 1 0 22 0 0 20 0 0 0 0 0 0 0 1 0 29 11 93 1 134 0 0 0 0 0 0 0 0 135 22 21 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 49 112 287 1,770 2,233 67 39 0 0 0 0 0 0 2,300 0 39 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 12 0 51 0 0 0 0 0 0 0 0 0 0 0 0 1 15 71 6 92 5 1 0 1 0 0 0 0 110 51 2 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 362 338 0 0 700 0 0 

Alfalfa & Alfalfa mixtures 81,396 874 40 46 84 0 12 0 0 0 0 0 0 0 278 0 4,979 2,255 2,853 399 10,763 604 333 300 866 347 208 0 0 14,002 46 429 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 42 0 0 67 67 0 0 0 0 0 0 0 0 174 0 2,933 82 87 50 3,325 43 21 18 62 0 0 0 0 3,558 0 88 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 1 0 82 30 7 0 121 0 0 0 0 0 0 0 0 184 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 225 1 1,079 121 103 8 1,537 14 6 0 0 0 0 0 0 1,551 0 6 

Non-irrigated native pasture 3,465 5 0 0 0 301 1 2 0 0 0 0 0 0 2 0 10 0 0 0 14 5 2 0 0 0 0 0 0 325 0 3 

Misc. grasses 422 10 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 8 4 0 0 0 0 0 0 35 0 4 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 14 0 29 0 0 0 0 0 0 0 0 29 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 223 0 0 278 0 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173 150 0 0 323 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 24 307 0 8 0 0 0 0 0 0 0 0 0 16 0 421 337 172 16 962 24 14 5 21 0 0 0 0 1,343 0 22 

Beans (green) 122 1 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 181 0 0 0 0 228 0 8 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 45 0 0 0 47 12 7 8 33 0 0 0 0 101 0 7 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 0 0 0 0 0 0 4 0 2 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 8 0 0 0 17 0 0 0 0 0 0 0 0 17 0 0 

Melons, squash, and cucumbers (all types) 4,432 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 228 64 163 3 458 110 66 71 280 0 0 0 0 920 0 66 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 1 4 0 0 0 0 6 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 21 15 53 60 68 49 0 0 0 0 0 0 0 142 0 1,565 756 1,202 31 3,696 288 171 181 709 0 0 0 0 4,979 53 280 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 0 10 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 133 72 36 0 243 4 1 2 9 0 0 0 0 259 0 2 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 10 0 0 0 22 0 0 0 0 0 0 0 0 22 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 221 0 0 0 232 11 7 3 10 0 0 0 0 255 0 7 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 11 0 0 0 13 0 0 0 0 0 0 0 0 13 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 72 0 0 0 90 6 3 6 25 0 0 0 0 128 0 3 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 96 63 0 184 0 80 0 0 0 0 0 0 0 152 0 421 65 136 1 775 14 10 0 0 22 46 0 0 1,016 0 273 

Citrus and Sub-tropical 264 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 65 6 74 0 0 0 0 2 6 0 0 84 0 2 

Vineyards 33,980 225 215 645 94 0 0 0 0 0 0 0 0 0 25 0 739 569 741 14 2,087 115 67 0 0 72 235 0 0 2,949 645 161 

Native Vegetation 28,103 138 18 70 86 18 19 0 0 0 0 0 0 0 88 0 1,101 519 367 79 2,154 30 23 0 0 0 0 0 0 2,359 70 128 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 50 29 6 2 2 13 0 0 0 0 0 0 0 4 0 48 6 8 1 66 77 45 40 156 0 0 0 0 420 6 60 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 25 0 0 31 0 0 0 0 0 0 0 0 31 0 0 

Non Cropland 27,328 115 50 26 57 62 29 0 0 0 0 0 0 0 127 0 1,359 468 556 241 2,751 140 86 98 531 0 0 0 0 3,747 26 172 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 16 4 0 7 0 0 0 0 0 0 0 0 0 11 0 62 7 9 1 91 6 5 0 0 0 0 0 0 117 0 12 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 6 0 0 0 6 6 3 0 0 0 0 0 0 12 0 3 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
of 

recreational-
related 

facilities 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Permanent 

(Acres) Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 
Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 5 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 14 2 0 3 0 0 0 0 0 0 0 0 0 3 0 61 11 15 2 92 5 3 0 0 0 0 0 0 113 0 6 

Misc. semi-ag (small roads, ditches, non-planted 
areas of cropped fields) 20,602 79 38 25 43 17 25 0 0 0 0 0 0 0 104 0 1,058 438 511 228 2,340 114 66 0 531 0 0 0 0 

3,120 25 133 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 104 2 1 0 108 0 0 0 0 0 0 0 0 143 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 6 5 0 4 10 0 0 0 0 0 0 0 0 4 0 63 9 19 9 105 9 9 98 0 0 0 0 0 233 0 13 

Developed 90,660 87 18 2 69 15 16 3 3 39 14 20 2 0 47 0 383 79 58 15 664 125 68 0 0 0 0 0 0 908 2 153 

 1 
 2 

3 
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Table 12E-3. Direct Effects on Wildlife and Plants–Alternative 1A with Tunnel Alignment and Isolated Conveyance (Near-Term) (acres) [Version July 18, 2013] 1 

Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) (Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 7 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 1 

Grassland habitat 3,103 150 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 150 3 27 

Total 6,011 157 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 157 3 27 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 64 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 30 0 534 577 770 3 0 0 0 0 0 0 0 1,349 564 0 0 0 0 0 0 0 0 1,913 

0 0 

Managed wetland—wetland secondary, low long-term 
conservation value 2,800 0 0 0 0 0 0 11 0 229 50 23 0 0 0 0 0 0 0 0 74 241 0 0 0 0 0 0 0 0 315 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 8 0 64 70 24 0 0 0 0 0 0 0 0 94 71 0 0 0 0 0 0 0 0 165 0 0 

Total 35,588 0 0 0 0 0 0 49 7 892 697 817 3 0 0 0 0 0 0 0 1,517 948 0 0 0 0 0 0 0 0 2,465 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 176 151 16 

Total 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 176 151 16 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 58 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 10 5 0 22 9 0 0 0 0 0 0 0 0 31 15 0 0 0 0 0 0 0 0 47 0 0 

Total 7,515 0 0 0 0 0 0 10 5 58 22 9 0 0 0 0 0 0 0 0 89 15 0 0 0 0 0 0 0 0 105 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 3 0 0 1 5 0 0 0 69 0 0 0 0 0 0 0 0 1 0 2 69 0 0 0 0 0 0 0 0 79 0 1 

Secondary habitat 17,915 0 0 0 0 0 0 49 0 0 402 532 2 0 0 0 1 0 0 0 936 50 0 0 0 0 0 0 0 0 986 0 0 

Total 25,382 3 0 0 1 5 0 49 0 69 402 532 2 0 0 0 1 0 1 0 938 120 0 0 0 0 0 0 0 0 1,066 0 1 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 26 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 7 0 0 

Total 6,716 0 0 0 0 0 0 2 5 26 0 0 0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 0 33 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 48 0 0 133 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 85 0 144 

Total 86,263 48 0 0 133 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 85 0 144 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Roosting and foraging - Temporary 16,579 39 280 0 89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 319 0 89 

Foraging 164,676 1,244 406 134 768 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,425 134 768 

Total 188,594 1,286 686 134 858 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,747 134 858 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 30 0 0 17 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 412 0 104 

Total 14,850 30 0 0 17 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 412 0 104 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 54 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 5 0 432 605 2 0 0 0 0 0 0 0 1,040 58 0 0 0 0 0 0 0 0 1,097 0 0 

Total 27,707 0 0 0 0 0 0 53 5 54 432 605 2 0 0 0 0 0 0 0 1,040 112 0 0 0 0 0 0 0 0 1,151 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 2,102 1,193 474 955 996 504 27 29 192 59 43 0 0 773 152 3,742 882 352 27 6,278 0 0 0 13 0 1,054 527 13 35 12,211 474 1,459 

Nesting habitat 9,796 18 0 0 16 79 54 0 0 4 1 0 0 0 0 0 164 2 1 1 173 0 0 0 0 0 0 0 0 0 270 0 70 

Total 487,675 2,120 1,193 474 971 1,075 558 27 29 196 60 43 0 0 773 152 3,906 884 354 27 6,451 0 0 0 13 0 1,054 527 13 35 12,481 474 1,529 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 639 57 162 182 477 84 0 0 0 0 0 0 0 106 0 79 0 0 0 106 79 0 0 2 0 867 126 0 0 2,353 162 266 

Breeding habitat-foraging 60,828 214 0 151 35 105 155 19 2 286 153 99 0 0 1 0 1 0 0 0 272 288 0 0 4 0 0 0 13 35 931 151 189 

Breeding habitat-nesting 1,935 9 0 0 3 13 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0 78 

Nonbreeding habitat-foraging ag 196,713 1,076 771 11 522 0 54 0 0 0 0 0 0 0 332 8 2,065 488 312 19 1,159 2,065 0 0 7 0 120 397 0 0 5,594 11 576 

Nonbreeding habitat-roosting 28,067 23 0 0 9 8 0 36 1 0 230 171 1 0 116 0 0 4 2 1 562 0 0 0 0 0 0 0 0 0 593 0 9 

Nonbreeding habitat-foraging 34,313 99 2 0 77 0 0 0 0 0 0 0 0 0 41 3 355 37 16 6 104 355 0 0 0 0 0 0 0 0 561 0 77 

Total 424,040 2,059 831 325 827 603 367 54 2 286 383 270 2 0 595 11 2,499 529 331 26 2,203 2,787 0 0 13 0 987 523 13 35 10,053 325 1,194 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 489 10 220 240 882 245 17 11 122 98 52 0 0 623 5 2,037 143 157 33 3,297 0 0 0 4 0 206 63 13 35 4,999 220 484 

Low-value habitat 254,352 1,368 1,110 214 552 98 144 1 17 23 3 1 0 0 141 148 1,505 397 64 2 2,300 0 0 0 9 0 749 371 0 0 6,005 214 696 

Total 406,366 1,857 1,120 434 792 979 389 17 28 145 100 53 0 0 764 152 3,541 540 220 35 5,597 0 0 0 13 0 955 434 13 35 11,004 434 1,180 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 0 0 0 0 0 0 0 0 29 0 5 

Migratory habitat 10,425 23 0 0 14 57 83 0 0 0 0 0 0 0 0 0 216 2 1 1 221 0 0 0 0 0 0 0 0 0 300 0 97 

Total 12,395 23 0 0 14 83 88 0 0 0 0 0 0 0 0 0 217 3 2 1 224 0 0 0 0 0 0 0 0 0 329 0 102 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 29 0 0 20 82 88 0 0 4 1 0 0 0 0 0 218 3 2 1 230 0 0 0 0 0 0 0 0 0 341 0 107 

Foraging habitat 507,922 2,104 1,196 474 957 1,008 516 0 32 986 733 931 3 0 0 152 3,578 870 353 27 7,667 0 0 0 13 0 0 0 13 35 12,035 474 1,474 

Total 521,991 2,133 1,196 474 977 1,090 604 0 32 991 733 931 3 0 0 153 3,796 873 355 28 7,896 0 0 0 13 0 0 0 13 35 12,376 474 1,581 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 20 0 0 5 9 58 0 0 0 0 0 0 0 0 0 83 1 2 1 87 0 0 0 0 0 0 0 0 0 116 0 63 

Secondary nesting and migratory habitat 5,528 10 0 0 12 3 0 0 0 0 0 0 0 0 0 0 199 5 2 1 206 0 0 0 0 0 0 0 0 0 220 0 12 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 0 3 1 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 76 0 29 

Total 14,547 30 0 0 17 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 412 0 104 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) (Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 27 0 0 21 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 37 0 23 

Aquatic - nontidal 19,184 20 5 0 15 59 13 0 0 0 0 0 0 0 5 2 89 9 3 0 109 0 0 0 0 0 0 0 0 0 193 0 27 

Upland-high 21,649 71 2 14 83 178 158 0 0 0 0 0 0 0 43 1 239 32 32 17 364 0 0 0 0 0 0 0 0 0 615 14 240 

Upland-moderate 25,953 284 8 6 75 60 61 0 0 0 0 0 0 0 70 43 552 26 7 1 700 0 0 0 0 0 0 0 0 35 1,087 6 136 

Upland-low 5,683 27 0 0 4 1 0 0 0 0 0 0 0 0 11 0 116 1 1 1 129 0 0 0 0 0 0 0 0 0 157 0 4 

Total 84,567 427 15 20 198 306 234 0 0 0 0 0 0 0 131 48 996 69 43 20 1,305 0 0 0 0 0 0 0 0 35 2,089 20 432 

Aquatic breeding, foraging, and movement (miles) 2,802 12 6 1 7 5 9 0 0 0 0 0 0 0 3 1 30 5 3 1 44 0 0 0 0 0 0 0 0 0 66 1 17 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 49 0 0 79 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 0 132 0 101 

Upland nesting and overwintering habitat 16,184 105 0 3 18 109 70 2 1 48 41 16 0 0 2 0 24 2 0 0 136 0 0 0 4 0 0 0 0 0 354 3 87 

Upland nesting and overwintering habitat-NHD 12,680 55 1 11 26 21 49 5 5 12 7 2 0 0 9 1 88 9 5 2 144 0 0 0 0 0 0 0 0 0 220 11 75 

Total 110,530 209 1 14 122 167 141 52 6 60 48 18 0 0 10 1 111 11 6 2 326 0 0 0 4 0 0 0 0 0 706 14 264 

Aquatic habitat linear (miles) - NHD 1,425 7 4 1 4 1 3 0 0 1 1 1 0 0 1 0 14 3 2 0 24 0 0 0 0 0 0 0 0 0 36 1 7 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 13 151 2 

Total 7,925 6 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 14 151 2 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 5 0 151 7 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 296 151 7 

Total 37,732 5 0 151 7 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 296 151 7 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 58 0 0 28 83 76 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 0 440 0 104 

Nonriparian channels and grasslands 16,670 192 0 0 73 41 94 1 0 9 4 0 0 0 7 0 59 13 6 1 100 0 0 0 0 0 0 0 0 0 334 0 167 

Total 34,456 251 0 0 100 125 170 1 0 9 4 0 0 0 7 1 345 19 10 2 398 0 0 0 0 0 0 0 0 0 774 0 271 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 164 0 31 1 0 0 196 0 0 0 0 0 0 0 0 0 286 32 2 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 

Delta mudwort total 6,081 23 0 0 12 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 31 0 14 

Mason’s lilaeopsis total 6,081 23 0 0 12 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 31 0 14 

Delta tule pea total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Suisun Marsh aster total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Side-flowering skullcap total 2,497 2 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 3 0 0 0 0 0 0 0 0 0 6 0 3 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) (Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

 1 
2 
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Table 12E-4. Direct Effects on Wildlife and Plants – Alternative 1A with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and Inundation 

Construction of 
recreational-

related 
facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                  

Riparian brush rabbit                                                            0 0 0 

Riparian habitat 2,909 7 0 0 1 0 0 0 0 0 0 0 0 0 5 0 7 3 3 1 19 0 43 35 0 0 0 0 0 0 68 0 35 

Grassland habitat 3,103 150 0 3 27 0 0 0 0 0 0 0 0 0 3 0 11 1 2 0 18 0 26 20 0 0 0 0 0 0 194 3 46 

Total 6,011 157 0 3 27 0 0 0 0 0 0 0 0 0 8 0 19 4 4 1 37 0 69 54 0 0 0 0 0 0 262 3 82 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 33 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 33 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 67 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 1 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-
term conservation value 21,891 0 0 0 0 0 0 5 7 991 807 3,353 160 0 0 0 0 0 0 0 4,320 1,003 0 0 0 0 0 0 0 0 5,323 

0 0 

Managed wetland—wetland secondary, low long-
term conservation value 2,800 0 0 0 0 0 0 2 3 336 135 317 14 0 0 0 0 0 0 0 467 340 0 0 0 0 0 0 0 0 807 

0 0 

Managed wetland—upland, low long-term 
conservation value 3,787 0 0 0 0 0 0 6 9 158 164 419 5 0 0 0 0 0 0 0 588 174 0 0 0 0 0 0 0 0 762 

0 0 

Total 35,588 0 0 0 0 0 0 13 26 1,552 1,107 4,090 179 0 0 0 0 0 0 0 5,376 1,592 0 0 0 0 0 0 0 0 6,968 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 181 151 16 

Total 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 181 151 16 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 60 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 97 208 12 0 0 0 0 0 0 0 318 24 0 0 0 0 0 0 0 0 342 0 0 

Total 7,515 0 0 0 0 0 0 7 17 60 97 208 12 0 0 0 0 0 0 0 377 24 0 0 0 0 0 0 0 0 401 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 3 0 0 1 5 0 0 0 71 0 0 0 0 5 0 0 1 1 1 3 76 0 0 0 0 0 0 0 0 87 0 1 

Secondary habitat 17,915 0 0 0 0 0 0 29 52 0 587 2,240 118 0 0 0 12 5 0 0 2,951 93 0 0 0 0 0 0 0 0 3,043 0 0 

Total 25,382 3 0 0 1 5 0 29 52 71 587 2,240 118 0 5 0 12 6 2 1 2,954 168 0 0 0 0 0 0 0 0 3,130 0 1 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 27 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 5 3 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Total 6,716 0 0 0 0 0 0 5 3 27 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0 35 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 48 0 0 133 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 93 0 148 

Total 86,263 48 0 0 133 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 93 0 148 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Roosting and foraging - Temporary 16,579 39 280 0 89 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 0 360 0 89 

Foraging 164,676 1,244 406 134 768 0 0 0 0 0 0 0 0 0 1 0 1,467 514 614 117 2,713 0 0 0 0 0 300 1,350 4 0 6,017 134 768 

Total 188,594 1,286 686 134 858 0 0 0 0 0 0 0 0 0 1 0 1,508 514 614 117 2,754 0 0 0 0 0 300 1,350 4 0 6,380 134 858 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 30 0 0 17 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 687 0 125 

Total 14,850 30 0 0 17 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 687 0 125 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 55 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 70 0 657 2,712 140 0 0 0 0 0 0 0 3,510 123 0 0 0 0 0 0 0 0 3,633 0 0 

Total 27,707 0 0 0 0 0 0 53 70 55 657 2,712 140 0 0 0 0 0 0 0 3,510 178 0 0 0 0 0 0 0 0 3,688 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 2,102 1,193 474 955 996 504 62 63 411 349 666 11 0 1,319 3 17,988 6,280 7,393 2,814 37,359 0 1,820 1,036 971 3,991 1,849 1,440 50 35 51,805 474 2,495 

Nesting habitat 9,796 18 0 0 16 79 54 0 0 2 4 2 0 0 0 0 258 12 15 2 295 0 38 31 0 0 0 0 0 0 430 0 101 

Total 487,675 2,120 1,193 474 971 1,075 558 62 63 413 353 668 11 0 1,319 3 18,246 6,292 7,408 2,816 37,654 0 1,857 1,067 971 3,991 1,849 1,440 50 35 52,235 474 2,596 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 639 57 162 182 477 84 2 0 0 0 0 0 0 338 0 3,635 1,335 1,093 47 2,814 3,635 503 275 7 0 1,521 568 0 0 10,221 162 541 

Breeding habitat-foraging 60,828 214 0 151 35 105 155 10 11 382 299 692 18 0 38 0 254 28 16 2 1,102 647 47 30 11 0 0 0 44 35 2,205 151 219 

Breeding habitat-nesting 1,935 9 0 0 3 13 75 0 0 0 0 0 0 0 6 0 34 10 4 0 21 34 4 2 0 0 0 0 0 0 82 0 80 

Nonbreeding habitat-foraging ag 196,713 1,076 771 11 522 0 54 0 0 0 0 0 0 0 530 1 8,716 2,991 4,115 851 8,489 8,716 652 367 953 3,991 210 945 0 0 25,802 11 942 

Nonbreeding habitat-roosting 28,067 23 0 0 9 8 0 5 7 0 404 1,119 29 0 41 0 0 13 10 5 1,633 0 1 1 0 0 0 0 0 0 1,666 0 10 

Nonbreeding habitat-foraging 34,313 99 2 0 77 0 0 0 0 8 44 465 7 0 38 3 651 33 49 33 672 659 3 3 0 0 0 0 7 0 1,443 0 79 

Total 424,040 2,059 831 325 827 603 367 17 19 391 746 2,276 54 0 992 3 13,291 4,410 5,287 939 14,732 13,692 1,211 678 971 3,991 1,731 1,513 50 35 41,418 325 1,872 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 489 10 220 240 882 245 39 40 324 216 795 81 0 620 3 6,253 783 617 158 9,929 0 142 83 11 0 362 159 50 35 12,068 220 567 

Low-value habitat 254,352 1,368 1,110 214 552 98 144 0 4 44 21 14 0 0 478 0 9,281 3,919 3,751 2,226 19,739 0 1,452 827 960 3,991 1,314 952 0 0 30,984 214 1,523 

Total 406,366 1,857 1,120 434 792 979 389 39 44 368 236 809 81 0 1,098 3 15,534 4,702 4,368 2,384 29,668 0 1,594 910 971 3,991 1,675 1,111 50 35 43,052 434 2,090 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 86 13 10 1 110 0 6 5 0 0 0 0 0 0 142 0 10 

Migratory habitat 10,425 23 0 0 14 57 83 0 0 0 0 0 0 0 0 0 290 6 9 4 310 0 16 11 0 0 0 0 0 0 405 0 108 

Total 12,395 23 0 0 14 83 88 0 0 0 0 0 0 0 0 0 376 19 20 5 420 0 21 17 0 0 0 0 0 0 546 0 118 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 29 0 0 20 82 88 0 0 2 4 2 0 0 0 0 339 15 17 3 383 0 42 33 0 0 0 0 0 0 537 0 141 

Foraging habitat 507,922 2,104 1,196 474 957 1,008 516 0 71 1,372 1,133 4,528 425 0 0 3 17,811 6,227 7,240 2,815 41,625 0 1,706 968 971 3,991 1,849 1,440 50 35 55,975 474 2,442 

Total 521,991 2,133 1,196 474 977 1,090 604 0 71 1,374 1,137 4,530 425 0 0 3 18,151 6,242 7,257 2,818 42,008 0 1,748 1,001 971 3,991 1,849 1,440 50 35 56,511 474 2,582 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 20 0 0 5 9 58 0 0 0 0 0 0 0 0 0 149 14 16 3 182 0 23 15 0 0 0 0 0 0 235 0 79 

Secondary nesting and migratory habitat 5,528 10 0 0 12 3 0 0 0 0 0 0 0 0 0 0 328 9 9 3 349 0 5 6 0 0 0 0 0 0 367 0 17 

Suisun Marsh/upper Yolo Bypass nest and 
migratory habitat 841 0 0 0 0 71 29 2 1 8 1 2 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 85 

0 29 

Total 14,547 30 0 0 17 83 88 2 1 8 1 2 0 0 0 0 478 23 25 6 545 0 28 21 0 0 0 0 0 0 687 0 125 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and Inundation 

Construction of 
recreational-

related 
facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 27 0 0 21 9 2 0 0 0 0 0 0 0 1 0 0 0 0 0 1.5 0.0 2 3 0 0 0 0 0 0 38 0 26 

Aquatic - nontidal 19,184 20 5 0 15 59 13 0 0 0 0 0 0 0 37 0 237 38 60 21 393 0 34 21 0 0 0 0 0 0 511 0 48 

Upland-high 21,649 71 2 14 83 178 158 0 0 0 0 0 0 0 33 0 477 17 26 39 594 0 0 0 0 0 0 0 0 0 845 14 240 

Upland-moderate 25,953 284 8 6 75 60 61 0 0 0 0 0 0 0 60 0 1,019 128 140 28 1,375 0 27 24 0 0 0 0 0 35 1,789 6 161 

Upland-low 5,683 27 0 0 4 1 0 0 0 0 0 0 0 0 7 0 137 4 3 2 154 0 20 18 0 0 0 0 0 0 201 0 22 

Total 84,567 427 15 20 198 306 234 0 0 0 0 0 0 0 139 1 1,870 188 230 90 2,518 0 82 65 0 0 0 0 0 35 3,383 20 497 

Aquatic breeding, foraging, and movement (miles) 2,802 12 6 1 7 5 9 0 0 0 0 0 0 0 8 0 73 18 23 16 138 0 2 1 0 0 0 0 0 0 162 1 18 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 49 0 0 79 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 32 21 0 0 0 0 0 0 163 0 122 

Upland nesting and overwintering habitat 16,184 105 0 3 18 109 70 3 5 86 95 139 2 0 13 0 113 6 5 4 473 0 12 15 10 0 0 0 0 0 708 3 103 

Upland nesting and overwintering habitat-NHD 12,680 55 1 11 26 21 49 9 9 48 11 64 1 0 12 1 203 16 15 11 399 0 4 2 0 0 0 0 0 0 480 11 77 

Total 110,530 209 1 14 122 167 141 57 14 134 107 203 3 0 24 1 316 22 20 15 917 0 48 39 10 0 0 0 0 0 1,351 14 302 

Aquatic habitat linear (miles) - NHD 1,425 7 4 1 4 1 3 0 0 2 2 7 1 0 4 0 43 15 20 12 106 0 2 1 0 0 0 0 0 0 120 1 8 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 29 151 2 

Total 7,925 6 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 30 151 2 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 5 0 151 7 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 638 151 7 

Total 37,732 5 0 151 7 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 638 151 7 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 58 0 0 28 83 76 0 0 0 0 0 0 0 0 0 490 25 28 8 552 0 43 35 0 0 0 0 0 0 737 0 139 

Nonriparian channels and grasslands 16,670 192 0 0 73 41 94 1 2 11 10 18 0 0 18 0 149 16 22 13 260 0 9 14 0 0 0 0 0 0 503 0 181 

Total 34,456 251 0 0 100 125 170 1 2 11 10 18 0 0 18 0 640 42 50 21 813 0 52 49 0 0 0 0 0 0 1,240 0 320 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Heartscale total 6,528 0 0 0 0 0 0 1 0 1 0 0 0 0 38 0 253 7 6 0 306 0 0 0 0 0 0 0 0 0 306 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 83 0 525 4 8 0 622 0 1 1 0 0 0 0 0 0 713 32 3 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 0 0 0 0 0 0 28 0 8 

Delta mudwort total 6,081 23 0 0 12 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 33 0 16 

Mason’s lilaeopsis total 6,081 23 0 0 12 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 33 0 16 

Delta tule pea total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 

Suisun Marsh aster total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 

Side-flowering skullcap total 2,497 2 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 1 1 0 0 0 0 0 0 7 0 3 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 0 0 0 0 5 0 6 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and Inundation 

Construction of 
recreational-

related 
facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

 1 
2 
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Table 12E-5. Indirect Effects–Alternative 1A [Version July 24, 2013] 1 

Resource 
Total Existing Modeled Habitat in the Plan 

Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 
CM4 Tidal 

Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration Total Allowable Indirect Effects 

O&M (Acres) 
Construction 

(Acres) 
O&M 

(Acres) 
Construction 

(Acres) 
Construction 

(Acres) Construction (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Mammals                   

Riparian brush rabbit               0 0 
Riparian habitat 2,909 0 18 0 0 51 343 0 412 

Grassland habitat 3,103 0 161 0 0 51 263 0 475 

Total 6,011 0 179 0 0 102 606 0 887 

Riparian woodrat               0 0 

Habitat 2,166 0 2 0 0 18 256 0 276 
Total 2,166 0 2 0 0 18 256 0 276 

Salt marsh harvest mouse               0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 93 0 0 93 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 60 0 0 60 

Upland secondary 749 0 0 0 0 55 0 0 55 

Managed wetland—wetland primary, low long-
term conservation value 

21,891 0 0 0 0 140 0 0 140 

Managed wetland—wetland secondary, low long-
term conservation value 

2,800 0 0 0 0 45 0 0 45 

Managed wetland—upland, low long-term 
conservation value 

3,787 0 0 0 0 37 0 0 37 

Total 35,588 0 0 0 0 429 0 0 429 

San Joaquin kit fox               0 0 

Breeding, foraging, and dispersal habitat 5,327 0 169 0 0 0 0 0 169 

Total 5,327 0 169 0 0 0 0 0 169 

Suisun shrew               0 0 

Primary habitat 3,128 0 0 0 0 83 0 0 83 

Secondary habitat 4,387 0 0 0 0 84 0 0 84 

Total 7,515 0 0 0 0 167 0 0 167 

Birds                   
California black rail               0 0 

Primary habitat 7,467 0 113 0 5 364 0 0 483 

Secondary habitat 17,915 0 2 0 0 428 2 0 433 

Total 25,382 0 116 0 5 793 2 0 915 

California clapper rail               0 0 
Primary habitat 296 0 0 0 0 19 0 0 19 

Secondary habitat 6,420 0 0 0 0 523 0 0 523 

Total 6,716 0 0 0 0 542 0 0 542 

California least tern               0 0 

Nesting and Migratory Habitat 86,263 0 1,214 0 44 2,785 850 0 4,892 

Total 86,263 0 1,214 0 44 2,785 850 0 4,892 

Greater sandhill crane               0 0 

Roosting and foraging - Permanent 7,340 0 219 0 0 0 0 0 219 

Roosting and foraging - Temporary 16,579 0 1,427 0 0 174 0 0 1,600 

Foraging 164,676 25 7,502 0 0 1,825 0 25 9,327 
Total 188,594 25 9,148 0 0 1,999 0 25 11,146 

Least Bell's vireo               0 0 

Migratory and breeding 14,850 1 160 0 244 619 406 1 1,430 

Total 14,850 1 160 0 244 619 406 1 1,430 

Suisun song sparrow               0 0 

Primary habitat 3,722 0 0 0 0 287 0 0 287 

Secondary habitat 23,986 0 0 0 0 584 0 0 584 

Total 27,707 0 0 0 0 871 0 0 871 

Swainson’s hawk               0 0 

Foraging habitat 477,879 1 6,786 0 2,275 6,013 3,201 1 18,274 
Nesting habitat 9,796 0 129 0 255 361 470 0 1,215 

Total 487,675 1 6,915 0 2,530 6,373 3,672 1 19,490 

Tricolored blackbird               0 0 

Breeding habitat-ag foraging 102,184 16 626 0 1,612 1,152 852 16 4,243 

Breeding habitat-foraging 60,828 0 376 0 931 2,389 532 0 4,228 
Breeding habitat-nesting 1,935 0 39 0 89 43 114 0 285 

Nonbreeding habitat-foraging ag 196,713 4 7,563 0 38 2,856 1,604 4 12,061 

Nonbreeding habitat-roosting 28,067 3 349 0 49 1,214 25 3 1,638 

Nonbreeding habitat-foraging 34,313 2 788 0 0 1,324 33 2 2,145 

Total 424,040 25 9,741 0 2,721 8,978 3,161 25 24,601 

Western burrowing owl               0 0 

High-value habitat 152,014 0 1,227 0 1,202 3,038 541 0 6,008 

Low-value habitat 254,352 0 4,260 0 512 1,632 1,977 0 8,381 

Total 406,366 0 5,487 0 1,714 4,671 2,518 0 14,389 

Western yellow-billed cuckoo               0 0 

Breeding habitat 1,970 0 8 0 24 98 66 0 196 

Migratory habitat 10,425 1 132 0 220 398 318 1 1,068 

Total 12,395 1 140 0 244 496 384 1 1,265 

White-tailed kite               0 0 

Breeding habitat 14,069 2 184 0 269 543 523 2 1,519 
Foraging habitat 507,922 1 6,816 0 2,297 6,477 2,982 1 18,571 

Total 521,991 2 6,999 0 2,566 7,020 3,505 2 20,091 

Yellow-breasted chat               0 0 

Primary nesting and migratory habitat 8,178 1 66 0 80 388 272 1 806 

Secondary nesting and migratory habitat 5,528 0 94 0 5 172 135 0 405 
Suisun Marsh/upper Yolo Bypass nest and 
migratory habitat 

841 0 0 0 160 74 0 0 234 

Total 14,547 1 160 0 244 634 406 1 1,445 

Reptiles                   

Giant garter snake               0 0 

Aquatic - tidal 12,097 0 163 0 13 219 131 0 525 

Aquatic - nontidal 19,184 0 88 0 133 103 22 0 346 

Upland-high 21,649 0 279 0 242 372 0 0 893 

Upland-moderate 25,953 0 344 0 125 773 314 0 1,556 
Upland-low 5,683 0 57 0 1 150 279 0 487 
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Resource 
Total Existing Modeled Habitat in the Plan 

Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 
CM4 Tidal 

Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration Total Allowable Indirect Effects 

O&M (Acres) 
Construction 

(Acres) 
O&M 

(Acres) 
Construction 

(Acres) 
Construction 

(Acres) Construction (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Total 84,567 0 931 0 516 1,616 745 0 3,808 

Aquatic breeding, foraging, and movement (miles) 2,802 0 40 0 11 33 22 0 105 

Western pond turtle               0 0 

Aquatic habitat 81,666 0 599 0 150 1,856 619 0 3,224 

Upland nesting and overwintering habitat 16,184 0 150 0 115 331 245 0 841 

Upland nesting and overwintering habitat-NHD 12,680 0 122 0 37 243 30 0 432 

Total 110,530 0 870 0 303 2,430 895 0 4,498 

Aquatic habitat linear (miles) - NHD 1,425 0 16 0 1 14 3 0 35 

Amphibians                   

California red-legged frog               0 0 

Aquatic habitat 159 0 0 0 0 0 0 0 0 

Upland cover and dispersal habitat 7,766 0 147 0 0 0 0 0 147 

Total 7,925 0 147 0 0 0 0 0 147 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 

California tiger salamander               0 0 

Aquatic breeding habitat 8,273 0 0 0 0 201 0 0 201 

Terrestrial cover and aestivation 29,459 0 208 0 30 659 0 0 897 

Total 37,732 0 208 0 30 861 0 0 1,098 

Invertebrates                   

Valley elderberry longhorn beetle               0 0 

Riparian vegetation 17,786 0 89 0 56 125 200 0 471 

Nonriparian channels and grasslands 16,670 0 223 0 85 261 210 0 778 

Total 34,456 0 311 0 141 387 410 0 1,249 

California linderiella               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Conservancy fairy shrimp               0 0 
Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Longhorn fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 
Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Midvalley fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 
Total 12,320 0 15 0 0 135 0 0 150 

Vernal pool fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 
Vernal pool tadpole shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Plants                   
Brittlescale total 451 0 0 0 0 3 0 0 3 

Heartscale total 6,528 0 0 0 0 193 0 0 193 

San Joaquin spearscale total 14,933 0 24 0 48 129 1 0 202 

Carquinez goldenbush total 1,346 0 0 0 0 9 0 0 9 

Delta button celery total 3,361 0 13 0 0 0 350 0 364 
Delta mudwort total 6,081 0 86 0 10 261 122 0 480 

Mason’s lilaeopsis total 6,081 0 86 0 10 261 122 0 480 

Delta tule pea total 5,853 0 6 0 0 420 1 0 428 

Suisun Marsh aster total 5,853 0 6 0 0 420 1 0 428 

Side-flowering skullcap total 2,497 0 12 0 1 80 12 0 105 
Slough thistle total 1,834 0 0 0 0 0 349 0 349 

Soft bird’s-beak total 1,228 0 0 0 0 64 0 0 64 

Suisun thistle total 1,281 0 0 0 0 66 0 0 66 

Vernal Pool Plants                   

Alkali milk-vetch               0 0 
Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Legenere               0 0 
Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Heckard’s peppergrass               0 0 
Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Boggs Lake hedge-hyssop               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Dwarf downingia               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

 1 

2 
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Table 12E-6. Direct Effects on Natural Communities–Alternative 1B with Full Implementation (Near-Term) (acres) [Version July 22, 2013] 1 

 
 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 33 0 0 145 8 11 0 0 1 0 0 0 0 1 1 11 0 0 0 14 0 0 0 0 0 0 0 0 54 0 156 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 8 0 0 11 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 15 0 11 

Valley/Foothill Riparian 17,966 51 0 2 37 89 88 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 438 2 125 

Grassland 78,047 400 0 224 134 388 239 0 0 1 0 0 0 0 39 3 345 37 16 6 448 0 0 4 0 0 0 13 35 1,288 224 373 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 3 0 10 0 0 0 13 0 0 0 0 0 0 0 0 58 0 0 

Vernal Pool Complex 12,133 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 204 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent Wetland 1,509 5 0 0 6 25 1 0 0 0 0 0 0 0 0 0 38 0 1 0 40 0 0 0 0 0 0 0 0 70 0 8 

Nontidal Perennial Aquatic 5,567 19 0 0 5 24 12 0 0 0 0 0 0 0 5 2 19 8 0 0 34 0 0 0 0 0 0 0 0 76 0 17 

Managed Wetland 70,798 6 0 0 18 24 44 88 0 1,569 1,099 1,183 42 0 223 141 1,339 26 7 2 5,718 0 0 0 0 0 0 0 0 5,748 0 62 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 7,451 435 10,543 2,008 629 363 0 0 0 0 0 0 0 482 13 3,494 1,386 432 71 5,878 0 0 10 0 1,140 700 0 0 16,242 10,543 2,371 

Cropland 459,778 6,990 419 10,025 1,906 568 334 0 0 0 0 0 0 0 458 9 3,257 1,345 410 69 5,547 0 0 7 0 1,140 700 0 0 15,371 10,025 2,240 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 63 0 0 136 0 111 

Wheat 4,731 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 506 91 523 143 31 0 0 0 0 0 0 0 0 32 0 149 331 120 0 632 0 0 0 0 0 0 0 0 1,260 523 143 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 323 0 0 0 330 0 0 0 0 0 0 0 0 330 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354 43 0 0 397 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 129 0 142 99 5 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 134 142 127 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 1,221 93 2,540 347 0 0 0 0 0 0 0 0 0 0 0 29 21 23 0 73 0 0 1 0 123 185 0 0 1,697 2,540 347 

Grain sorghum 324 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 

Sudan 6,356 1 0 22 14 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22 34 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 29 0 51 6 0 0 0 0 0 0 0 0 0 0 0 0 14 14 0 28 0 0 0 0 0 0 0 0 58 51 6 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 206 99 0 0 306 0 0 

Alfalfa & Alfalfa mixtures 81,396 1,680 0 2,965 400 0 12 0 0 0 0 0 0 0 0 0 66 30 28 0 124 0 0 0 0 198 80 0 0 2,083 2,965 412 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 59 0 3 43 67 0 0 0 0 0 0 0 0 399 1 1,349 47 92 1 1,890 0 0 6 0 0 0 0 0 2,022 3 43 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 0 70 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 68 41 25 0 134 0 0 0 0 0 0 0 0 135 0 0 

Non-irrigated native pasture 3,465 5 0 0 0 301 1 0 0 0 0 0 0 0 5 0 2 0 0 0 8 0 0 0 0 0 0 0 0 314 0 1 

Misc. grasses 422 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Turf farms 3,740 111 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 111 0 40 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 59 0 53 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 52 0 0 143 53 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 57 0 0 156 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 494 0 458 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 494 458 70 

Beans (green) 122 1 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 7 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 31 0 23 45 0 0 0 0 0 0 0 0 0 13 0 211 13 0 0 237 0 0 0 0 0 0 0 0 268 23 45 

Onions/garlic 303 15 0 64 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 64 28 

Potatoes 3,053 28 41 165 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 69 165 2 

Tomatoes (processing) 31,366 474 24 788 158 68 49 0 0 0 0 0 0 0 0 0 132 321 19 0 471 0 0 0 0 0 0 0 0 1,038 788 207 

Flowers, nursery, Christmas trees 114 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 

Misc. truck 1,585 35 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 0 1 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 158 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 158 3 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 1 0 16 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 16 5 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 420 0 188 93 0 80 0 0 0 0 0 0 0 0 0 53 32 3 0 88 0 0 0 0 12 19 0 0 539 188 173 

Citrus and Sub-tropical 264 3 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 6 0 2 

Vineyards 33,980 1,313 170 1,542 290 0 0 0 0 0 0 0 0 0 3 0 570 473 58 0 1,103 0 0 0 0 41 99 0 0 2,726 1,542 290 

Native Vegetation 28,103 259 0 274 83 18 19 0 0 0 0 0 0 0 6 1 301 15 26 29 377 0 0 0 0 0 0 0 0 655 274 102 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 106 0 50 2 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 108 50 15 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non Cropland 27,328 461 16 518 102 62 29 0 0 0 0 0 0 0 25 4 237 41 21 2 330 0 0 3 0 0 0 0 0 871 518 131 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 31 0 21 7 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 6 0 0 0 0 0 0 0 0 38 21 7 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Farmsteads (without residence) 820 22 0 7 5 0 0 0 0 0 0 0 0 0 12 0 27 2 2 0 43 0 0 0 0 0 0 0 0 65 7 5 

Misc. semi-ag (small roads, ditches, non-planted areas of cropped 
fields) 20,602 391 15 463 88 17 25 0 0 0 0 0 0 0 10 2 129 35 18 2 196 0 0 2 0 0 0 0 0 

622 463 113 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 1 42 2 0 0 46 0 0 0 0 0 0 0 0 80 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 16 1 27 2 10 0 0 0 0 0 0 0 0 1 1 32 1 2 0 36 0 0 1 0 0 0 0 0 63 27 2 

Developed 90,660 158 3 36 86 15 16 1 0 13 1 1 0 0 15 1 85 5 1 0 124 0 0 0 0 0 0 0 0 300 36 102 

 1 
2 
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Table 12E-7. Direct Effects on Natural Communities–Alternative 1B with Full Implementation (Late Long-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 33 0 0 145 8 11 0 0 1 0 0 0 0 1 1 14 0 0 0 18 2 5 0 0 0 0 0 0 61 0 160 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

Tidal Freshwater Emergent Wetland 8,856 8 0 0 11 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 16 0 12 

Valley/Foothill Riparian 17,966 51 0 2 37 89 88 0 0 0 0 0 0 0 0 0 490 25 28 8 552 43 35 0 0 0 0 0 0 735 2 160 

Grassland 78,047 400 0 224 134 388 239 1 0 1 0 1 0 0 74 3 881 61 65 35 1,122 51 34 11 399 0 0 50 35 2,455 224 408 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 2 0 25 0 0 0 27 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Complex 12,133 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 375 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent Wetland 1,509 5 0 0 6 25 1 0 0 0 0 0 0 0 7 0 81 7 3 2 99 0 0 0 0 0 0 0 0 130 0 8 

Nontidal Perennial Aquatic 5,567 19 0 0 5 24 12 0 0 0 0 0 0 0 25 0 94 23 38 10 189 28 16 0 0 0 0 0 0 260 0 32 

Managed Wetland 70,798 6 0 0 18 24 44 68 71 2,499 1,756 6,493 644 1 137 0 1,882 157 30 9 13,746 0 0 0 0 0 0 0 0 13,776 0 62 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 7,451 435 10,543 2,008 629 363 2 0 0 0 0 0 0 1,437 1 18,707 7,316 8,982 3,120 39,565 2,087 1,194 960 3,593 2,000 1,950 0 0 58,669 10,543 3,566 

Cropland 459,778 6,990 419 10,025 1,906 568 334 2 0 0 0 0 0 0 1,310 1 17,348 6,848 8,426 2,879 36,814 1,947 1,108 862 3,062 2,000 1,950 0 0 54,612 10,025 3,349 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 159 0 0 287 0 111 

Wheat 4,731 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 0 0 0 0 9 0 0 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 506 91 523 143 31 0 0 0 0 0 0 0 0 27 0 810 646 1,084 251 2,817 132 72 0 0 0 0 0 0 3,576 523 215 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 499 136 4 1 641 0 0 0 0 0 0 0 0 641 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 622 142 0 0 764 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 39 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 129 0 142 99 5 27 0 0 0 0 0 0 0 21 0 605 434 188 55 1,302 123 69 37 147 0 0 0 0 1,743 142 195 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 127 8 0 0 135 0 0 0 0 0 0 0 0 135 0 0 

Corn 102,424 1,221 93 2,540 347 0 0 0 0 0 0 0 0 0 80 0 1,109 571 730 148 2,638 251 145 141 550 216 443 0 0 5,554 2,540 492 

Grain sorghum 324 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 

Sudan 6,356 1 0 22 14 0 20 0 0 0 0 0 0 0 1 0 29 11 93 1 134 0 0 0 0 0 0 0 0 136 22 34 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 49 112 287 1,770 2,233 67 39 0 0 0 0 0 0 2,300 0 39 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 29 0 51 6 0 0 0 0 0 0 0 0 0 0 0 1 15 71 6 92 5 1 0 1 0 0 0 0 128 51 8 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 362 338 0 0 700 0 0 

Alfalfa & Alfalfa mixtures 81,396 1,680 0 2,965 400 0 12 0 0 0 0 0 0 0 278 0 4,979 2,255 2,853 399 10,763 604 333 300 866 347 208 0 0 14,769 2,965 745 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 59 0 3 43 67 0 0 0 0 0 0 0 0 174 0 2,933 82 87 50 3,325 43 21 18 62 0 0 0 0 3,574 3 64 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 1 0 82 30 7 0 121 0 0 0 0 0 0 0 0 184 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 225 1 1,079 121 103 8 1,537 14 6 0 0 0 0 0 0 1,551 0 7 

Non-irrigated native pasture 3,465 5 0 0 0 301 1 2 0 0 0 0 0 0 2 0 10 0 0 0 14 5 2 0 0 0 0 0 0 325 0 3 

Misc. grasses 422 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 8 4 0 0 0 0 0 0 24 0 4 

Turf farms 3,740 111 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 111 0 40 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 14 0 29 0 0 0 0 0 0 0 0 29 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 59 0 53 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 223 0 0 337 53 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173 150 0 0 323 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 494 0 458 70 0 0 0 0 0 0 0 0 0 16 0 421 337 172 16 962 24 14 5 21 0 0 0 0 1,506 458 84 

Beans (green) 122 1 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 181 0 0 0 0 228 0 7 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 45 0 0 0 47 12 7 8 33 0 0 0 0 101 0 7 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 0 0 0 0 0 0 4 0 2 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 8 0 0 0 17 0 0 0 0 0 0 0 0 17 0 0 

Melons, squash, and cucumbers (all types) 4,432 31 0 23 45 0 0 0 0 0 0 0 0 0 0 0 228 64 163 3 458 110 66 71 280 0 0 0 0 951 23 110 

Onions/garlic 303 15 0 64 28 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 1 4 0 0 0 0 21 64 28 

Potatoes 3,053 28 41 165 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 69 165 2 

Tomatoes (processing) 31,366 474 24 788 158 68 49 0 0 0 0 0 0 0 142 0 1,565 756 1,202 31 3,696 288 171 181 709 0 0 0 0 5,441 788 378 

Flowers, nursery, Christmas trees 114 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 0 10 0 0 

Misc. truck 1,585 35 0 0 0 0 1 0 0 0 0 0 0 0 3 0 133 72 36 0 243 4 1 2 9 0 0 0 0 294 0 2 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 10 0 0 0 22 0 0 0 0 0 0 0 0 22 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 158 3 0 0 0 0 0 0 0 0 0 10 0 221 0 0 0 232 11 7 3 10 0 0 0 0 255 158 10 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 11 0 0 0 13 0 0 0 0 0 0 0 0 13 0 0 

Cabbage 222 1 0 16 5 0 0 0 0 0 0 0 0 0 18 0 72 0 0 0 90 6 3 6 25 0 0 0 0 129 16 8 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 420 0 188 93 0 80 0 0 0 0 0 0 0 152 0 421 65 136 1 775 14 10 0 0 22 46 0 0 1,277 188 182 

Citrus and Sub-tropical 264 3 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 65 6 74 0 0 0 0 2 6 0 0 85 0 2 

Vineyards 33,980 1,313 170 1,542 290 0 0 0 0 0 0 0 0 0 25 0 739 569 741 14 2,087 115 67 0 0 72 235 0 0 3,992 1,542 357 

Native Vegetation 28,103 259 0 274 83 18 19 0 0 0 0 0 0 0 88 0 1,101 519 367 79 2,154 30 23 0 0 0 0 0 0 2,462 274 125 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 106 0 50 2 2 13 0 0 0 0 0 0 0 4 0 48 6 8 1 66 77 45 40 156 0 0 0 0 446 50 60 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 25 0 0 31 0 0 0 0 0 0 0 0 31 0 0 

Non Cropland 27,328 461 16 518 102 62 29 0 0 0 0 0 0 0 127 0 1,359 468 556 241 2,751 140 86 98 531 0 0 0 0 4,058 518 217 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 31 0 21 7 0 0 0 0 0 0 0 0 0 11 0 62 7 9 1 91 6 5 0 0 0 0 0 0 128 21 12 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 6 0 0 0 6 6 3 0 0 0 0 0 0 12 0 3 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 5 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 22 0 7 5 0 0 0 0 0 0 0 0 0 3 0 61 11 15 2 92 5 3 0 0 0 0 0 0 119 7 8 

Misc. semi-ag (small roads, ditches, non-planted areas of cropped 
fields) 20,602 391 15 463 88 17 25 0 0 0 0 0 0 0 104 0 1,058 438 511 228 2,340 114 66 0 531 0 0 0 0 

3,409 463 179 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 104 2 1 0 108 0 0 0 0 0 0 0 0 143 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 16 1 27 2 10 0 0 0 0 0 0 0 0 4 0 63 9 19 9 105 9 9 98 0 0 0 0 0 238 27 11 

Developed 90,660 158 3 36 86 15 16 3 3 39 14 20 2 0 47 0 383 79 58 15 664 125 68 0 0 0 0 0 0 965 36 170 
 1 

2 



 Detailed Accounting of Direct Effects of Alternatives on Natural Communities and Covered Species 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12E-21 
2015 

ICF 00139.14 

 

Table 12E-8. Direct Effects on Wildlife and Plants–Alternative 1B with Tunnel Alignment and Isolated Conveyance (Near-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural Community 
Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration as 

Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low 
Tidal 

Brackish 
Marsh 

Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 5 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 5 

Grassland habitat 3,103 137 0 5 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 137 5 25 

Total 6,011 143 0 5 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 143 5 30 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Total 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 64 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation value 21,891 0 0 0 0 0 0 30 0 534 577 770 3 0 0 0 0 0 0 0 1,349 564 0 0 0 0 0 0 0 0 1,913 0 0 

Managed wetland—wetland secondary, low long-term conservation value 2,800 0 0 0 0 0 0 11 0 229 50 23 0 0 0 0 0 0 0 0 74 241 0 0 0 0 0 0 0 0 315 0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 8 0 64 70 24 0 0 0 0 0 0 0 0 94 71 0 0 0 0 0 0 0 0 165 0 0 

Total 35,588 0 0 0 0 0 0 49 7 892 697 817 3 0 0 0 0 0 0 0 1,517 948 0 0 0 0 0 0 0 0 2,465 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 172 0 151 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 175 151 14 

Total 5,327 172 0 151 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 175 151 14 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 58 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 10 5 0 22 9 0 0 0 0 0 0 0 0 31 15 0 0 0 0 0 0 0 0 47 0 0 

Total 7,515 0 0 0 0 0 0 10 5 58 22 9 0 0 0 0 0 0 0 0 89 15 0 0 0 0 0 0 0 0 105 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 0 0 0 3 5 0 0 0 69 0 0 0 0 0 0 0 0 1 0 2 69 0 0 0 0 0 0 0 0 76 0 3 

Secondary habitat 17,915 0 0 0 0 0 0 49 0 0 402 532 2 0 0 0 1 0 0 0 936 50 0 0 0 0 0 0 0 0 986 0 0 

Total 25,382 0 0 0 3 5 0 49 0 69 402 532 2 0 0 0 1 0 1 0 938 120 0 0 0 0 0 0 0 0 1,063 0 3 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 26 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 7 0 0 

Total 6,716 0 0 0 0 0 0 2 5 26 0 0 0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 0 33 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 33 0 0 145 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 70 0 156 

Total 86,263 33 0 0 145 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 70 0 156 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 148 0 642 91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 148 642 91 

Foraging 164,676 3,042 223 3,479 1,153 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 6,040 3,479 1,153 

Total 188,594 3,190 223 4,122 1,244 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 6,188 4,122 1,244 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 24 0 0 30 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 406 0 117 

Total 14,850 24 0 0 30 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 406 0 117 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 54 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 5 0 432 605 2 0 0 0 0 0 0 0 1,040 58 0 0 0 0 0 0 0 0 1,097 0 0 

Total 27,707 0 0 0 0 0 0 53 5 54 432 605 2 0 0 0 0 0 0 0 1,040 112 0 0 0 0 0 0 0 0 1,151 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 5,286 208 8,084 1,556 996 504 27 29 192 59 43 0 0 773 152 3,742 882 352 27 6,278 0 0 0 13 0 1,054 527 13 35 14,410 8,084 2,060 

Nesting habitat 9,796 34 0 9 14 79 54 0 0 4 1 0 0 0 0 0 164 2 1 1 173 0 0 0 0 0 0 0 0 0 286 9 68 

Total 487,675 5,320 208 8,093 1,570 1,075 558 27 29 196 60 43 0 0 773 152 3,906 884 354 27 6,451 0 0 0 13 0 1,054 527 13 35 14,696 8,093 2,128 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 1,005 0 1,071 126 477 84 0 0 0 0 0 0 0 106 0 79 0 0 0 106 79 0 0 2 0 867 126 0 0 2,662 1,071 210 

Breeding habitat-foraging 60,828 198 0 154 29 105 155 19 2 286 153 99 0 0 1 0 1 0 0 0 272 288 0 0 4 0 0 0 13 35 915 154 184 

Breeding habitat-nesting 1,935 7 0 0 3 13 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 78 

Nonbreeding habitat-foraging ag 196,713 2,809 184 5,170 862 0 54 0 0 0 0 0 0 0 332 8 2,065 488 312 19 1,159 2,065 0 0 7 0 120 397 0 0 6,740 5,170 916 

Nonbreeding habitat-roosting 28,067 16 0 0 35 8 0 36 1 0 230 171 1 0 116 0 0 4 2 1 562 0 0 0 0 0 0 0 0 0 586 0 35 

Nonbreeding habitat-foraging 34,313 202 0 70 105 0 0 0 0 0 0 0 0 0 41 3 355 37 16 6 104 355 0 0 0 0 0 0 0 0 661 70 105 

Total 424,040 4,237 184 6,465 1,160 603 367 54 2 286 383 270 2 0 595 11 2,499 529 331 26 2,203 2,787 0 0 13 0 987 523 13 35 11,585 6,465 1,528 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 697 0 473 241 882 245 17 11 122 98 52 0 0 623 5 2,037 143 157 33 3,297 0 0 0 4 0 206 63 13 35 5,197 473 485 

Low-value habitat 254,352 2,715 73 5,242 1,073 98 144 1 17 23 3 1 0 0 141 148 1,505 397 64 2 2,300 0 0 0 9 0 749 371 0 0 6,315 5,242 1,217 

Total 406,366 3,413 73 5,715 1,314 979 389 17 28 145 100 53 0 0 764 152 3,541 540 220 35 5,597 0 0 0 13 0 955 434 13 35 11,512 5,715 1,703 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 3 0 0 0 26 5 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 0 0 0 0 0 0 0 0 32 0 5 

Migratory habitat 10,425 15 0 0 26 57 83 0 0 0 0 0 0 0 0 0 216 2 1 1 221 0 0 0 0 0 0 0 0 0 293 0 109 

Total 12,395 19 0 0 26 83 88 0 0 0 0 0 0 0 0 0 217 3 2 1 224 0 0 0 0 0 0 0 0 0 325 0 114 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 40 0 9 30 82 88 0 0 4 1 0 0 0 0 0 218 3 2 1 230 0 0 0 0 0 0 0 0 0 351 9 118 

Foraging habitat 507,922 5,267 208 8,065 1,529 1,008 516 0 32 986 733 931 3 0 0 152 3,578 870 353 27 7,667 0 0 0 13 0 0 0 13 35 14,211 8,065 2,045 

Total 521,991 5,307 208 8,074 1,559 1,090 604 0 32 991 733 931 3 0 0 153 3,796 873 355 28 7,896 0 0 0 13 0 0 0 13 35 14,563 8,074 2,163 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 9 0 0 21 9 58 0 0 0 0 0 0 0 0 0 83 1 2 1 87 0 0 0 0 0 0 0 0 0 105 0 79 

Secondary nesting and migratory habitat 5,528 15 0 0 8 3 0 0 0 0 0 0 0 0 0 0 199 5 2 1 206 0 0 0 0 0 0 0 0 0 224 0 8 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 0 3 1 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 76 0 29 

Total 14,547 24 0 0 30 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 406 0 117 
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and 
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of 
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Permanent 
(Acres) 

Permanent - 
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Tunnel Material 
(Acres) 

Temporary 
(Borrow and 
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(Acres) 

Temporary 
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Permanent 
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Marsh 
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1 
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2 
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3 Ecotone 
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Tidal 
freshwater 

marsh 
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1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
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(Acres) 
Permanent 

(Acres) 
Temporary 
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(Acres) 
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(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 20 0 0 51 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 31 0 53 

Aquatic - nontidal 19,184 99 1 80 15 59 13 0 0 0 0 0 0 0 5 2 89 9 3 0 109 0 0 0 0 0 0 0 0 0 267 80 27 

Upland-high 21,649 166 0 39 89 178 158 0 0 0 0 0 0 0 43 1 239 32 32 17 364 0 0 0 0 0 0 0 0 0 708 39 247 

Upland-moderate 25,953 218 0 38 90 60 61 0 0 0 0 0 0 0 70 43 552 26 7 1 700 0 0 0 0 0 0 0 0 35 1,013 38 152 

Upland-low 5,683 17 0 0 17 1 0 0 0 0 0 0 0 0 11 0 116 1 1 1 129 0 0 0 0 0 0 0 0 0 148 0 17 

Total 84,567 519 1 156 262 306 234 0 0 0 0 0 0 0 131 48 996 69 43 20 1,305 0 0 0 0 0 0 0 0 35 2,166 156 496 

Aquatic breeding, foraging, and movement (miles) 2,802 21 0 22 10 5 9 0 0 0 0 0 0 0 3 1 30 5 3 1 44 0 0 0 0 0 0 0 0 0 69 22 19 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 48 0 0 103 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 0 130 0 125 

Upland nesting and overwintering habitat 16,184 108 0 11 21 109 70 2 1 48 41 16 0 0 2 0 24 2 0 0 136 0 0 0 4 0 0 0 0 0 357 11 91 

Upland nesting and overwintering habitat-NHD 12,680 82 0 32 22 21 49 5 5 12 7 2 0 0 9 1 88 9 5 2 144 0 0 0 0 0 0 0 0 0 247 32 71 

Total 110,530 238 0 43 146 167 141 52 6 60 48 18 0 0 10 1 111 11 6 2 326 0 0 0 4 0 0 0 0 0 735 43 287 

Aquatic habitat linear (miles) - NHD 1,425 18 1 21 3 1 3 0 0 1 1 1 0 0 1 0 14 3 2 0 24 0 0 0 0 0 0 0 0 0 44 21 7 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 13 151 3 

Total 7,925 6 0 151 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 14 151 3 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 13 0 151 3 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 305 151 3 

Total 37,732 13 0 151 3 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 305 151 3 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 51 0 2 37 83 76 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 0 432 2 113 

Nonriparian channels and grasslands 16,670 158 0 0 88 41 94 1 0 9 4 0 0 0 7 0 59 13 6 1 100 0 0 0 0 0 0 0 0 0 299 0 183 

Total 34,456 209 0 2 125 125 170 1 0 9 4 0 0 0 7 1 345 19 10 2 398 0 0 0 0 0 0 0 0 0 732 2 296 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 164 0 31 1 0 0 196 0 0 0 0 0 0 0 0 0 286 32 2 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 

Delta mudwort total 6,081 13 0 0 26 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 21 0 28 

Mason’s lilaeopsis total 6,081 13 0 0 26 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 21 0 28 

Delta tule pea total 5,853 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 2 

Suisun Marsh aster total 5,853 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 2 

Side-flowering skullcap total 2,497 2 0 0 5 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 3 0 0 0 0 0 0 0 0 0 5 0 6 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 203 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 203 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 203 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 
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(Acres) 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 203 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 203 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

 1 
2 
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Table 12E-9. Direct Effects on Wildlife and Plants – Alternative 1B with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version July 18, 2013] 1 
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Fisheries Enhancement 

Suisun Marsh Delta 
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CM11 Natural 
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and 
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CM18 
Conservation 
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Maximum Allowable Habitat Loss 
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as Part of 
Tidal Natural 
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Restoration 
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as Part of 
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Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
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Construction and 
Inundation Levee Construction 
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and 
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of 

recreational-
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facilities Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
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Temporary 
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Permanent 
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Mid 
Tidal 
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Low 
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Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 
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freshwater 
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Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
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(Acres) 
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(Acres) 
Permanent 
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Temporary 

(Acres) 
Permanent 
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Permanent 
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(Acres) 
Permanent 

(Acres) 
Permanent 
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(Acres) 
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Mammals                                                                  

Riparian brush rabbit                                                            0 0 0 

Riparian habitat 2,909 5 0 0 5 0 0 0 0 0 0 0 0 0 5 0 7 3 3 1 19 0 43 35 0 0 0 0 0 0 67 0 40 

Grassland habitat 3,103 137 0 5 25 0 0 0 0 0 0 0 0 0 3 0 11 1 2 0 18 0 26 20 0 0 0 0 0 0 181 5 45 

Total 6,011 143 0 5 30 0 0 0 0 0 0 0 0 0 8 0 19 4 4 1 37 0 69 54 0 0 0 0 0 0 248 5 85 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 34 

Total 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 34 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 67 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 1 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation value 21,891 0 0 0 0 0 0 5 7 991 807 3,353 160 0 0 0 0 0 0 0 4,320 1,003 0 0 0 0 0 0 0 0 5,323 0 0 

Managed wetland—wetland secondary, low long-term conservation value 2,800 0 0 0 0 0 0 2 3 336 135 317 14 0 0 0 0 0 0 0 467 340 0 0 0 0 0 0 0 0 807 0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 6 9 158 164 419 5 0 0 0 0 0 0 0 588 174 0 0 0 0 0 0 0 0 762 0 0 

Total 35,588 0 0 0 0 0 0 13 26 1,552 1,107 4,090 179 0 0 0 0 0 0 0 5,376 1,592 0 0 0 0 0 0 0 0 6,968 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 172 0 151 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 180 151 14 

Total 5,327 172 0 151 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 180 151 14 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 60 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 97 208 12 0 0 0 0 0 0 0 318 24 0 0 0 0 0 0 0 0 342 0 0 

Total 7,515 0 0 0 0 0 0 7 17 60 97 208 12 0 0 0 0 0 0 0 377 24 0 0 0 0 0 0 0 0 401 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 0 0 0 3 5 0 0 0 71 0 0 0 0 5 0 0 1 1 1 3 76 0 0 0 0 0 0 0 0 84 0 3 

Secondary habitat 17,915 0 0 0 0 0 0 29 52 0 587 2,240 118 0 0 0 12 5 0 0 2,951 93 0 0 0 0 0 0 0 0 3,043 0 0 

Total 25,382 0 0 0 3 5 0 29 52 71 587 2,240 118 0 5 0 12 6 2 1 2,954 168 0 0 0 0 0 0 0 0 3,127 0 3 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 27 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 5 3 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Total 6,716 0 0 0 0 0 0 5 3 27 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0 35 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 33 0 0 145 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 78 0 160 

Total 86,263 33 0 0 145 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 78 0 160 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 148 0 642 91 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 0 189 642 91 

Foraging 164,676 3,042 223 3,479 1,153 0 0 0 0 0 0 0 0 0 1 0 1,467 514 614 117 2,713 0 0 0 0 0 300 1,350 4 0 7,632 3,479 1,153 

Total 188,594 3,190 223 4,122 1,244 0 0 0 0 0 0 0 0 0 1 0 1,508 514 614 117 2,754 0 0 0 0 0 300 1,350 4 0 7,821 4,122 1,244 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 24 0 0 30 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 680 0 138 

Total 14,850 24 0 0 30 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 680 0 138 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 55 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 70 0 657 2,712 140 0 0 0 0 0 0 0 3,510 123 0 0 0 0 0 0 0 0 3,633 0 0 

Total 27,707 0 0 0 0 0 0 53 70 55 657 2,712 140 0 0 0 0 0 0 0 3,510 178 0 0 0 0 0 0 0 0 3,688 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 5,286 208 8,084 1,556 996 504 62 63 411 349 666 11 0 1,319 3 17,988 6,280 7,393 2,814 37,359 0 1,820 1,036 971 3,991 1,849 1,440 50 35 54,004 8,084 3,096 

Nesting habitat 9,796 34 0 9 14 79 54 0 0 2 4 2 0 0 0 0 258 12 15 2 295 0 38 31 0 0 0 0 0 0 446 9 99 

Total 487,675 5,320 208 8,093 1,570 1,075 558 62 63 413 353 668 11 0 1,319 3 18,246 6,292 7,408 2,816 37,654 0 1,857 1,067 971 3,991 1,849 1,440 50 35 54,450 8,093 3,196 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 1,005 0 1,071 126 477 84 2 0 0 0 0 0 0 338 0 3,635 1,335 1,093 47 2,814 3,635 503 275 7 0 1,521 568 0 0 10,531 1,071 485 

Breeding habitat-foraging 60,828 198 0 154 29 105 155 10 11 382 299 692 18 0 38 0 254 28 16 2 1,102 647 47 30 11 0 0 0 44 35 2,189 154 214 

Breeding habitat-nesting 1,935 7 0 0 3 13 75 0 0 0 0 0 0 0 6 0 34 10 4 0 21 34 4 2 0 0 0 0 0 0 81 0 80 

Nonbreeding habitat-foraging ag 196,713 2,809 184 5,170 862 0 54 0 0 0 0 0 0 0 530 1 8,716 2,991 4,115 851 8,489 8,716 652 367 953 3,991 210 945 0 0 26,948 5,170 1,283 

Nonbreeding habitat-roosting 28,067 16 0 0 35 8 0 5 7 0 404 1,119 29 0 41 0 0 13 10 5 1,633 0 1 1 0 0 0 0 0 0 1,659 0 37 

Nonbreeding habitat-foraging 34,313 202 0 70 105 0 0 0 0 8 44 465 7 0 38 3 651 33 49 33 672 659 3 3 0 0 0 0 7 0 1,543 70 108 

Total 424,040 4,237 184 6,465 1,160 603 367 17 19 391 746 2,276 54 0 992 3 13,291 4,410 5,287 939 14,732 13,692 1,211 678 971 3,991 1,731 1,513 50 35 42,950 6,465 2,205 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 697 0 473 241 882 245 39 40 324 216 795 81 0 620 3 6,253 783 617 158 9,929 0 142 83 11 0 362 159 50 35 12,266 473 568 

Low-value habitat 254,352 2,715 73 5,242 1,073 98 144 0 4 44 21 14 0 0 478 0 9,281 3,919 3,751 2,226 19,739 0 1,452 827 960 3,991 1,314 952 0 0 31,294 5,242 2,044 

Total 406,366 3,413 73 5,715 1,314 979 389 39 44 368 236 809 81 0 1,098 3 15,534 4,702 4,368 2,384 29,668 0 1,594 910 971 3,991 1,675 1,111 50 35 43,560 5,715 2,613 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 3 0 0 0 26 5 0 0 0 0 0 0 0 0 0 86 13 10 1 110 0 6 5 0 0 0 0 0 0 145 0 10 

Migratory habitat 10,425 15 0 0 26 57 83 0 0 0 0 0 0 0 0 0 290 6 9 4 310 0 16 11 0 0 0 0 0 0 397 0 120 

Total 12,395 19 0 0 26 83 88 0 0 0 0 0 0 0 0 0 376 19 20 5 420 0 21 17 0 0 0 0 0 0 542 0 130 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 40 0 9 30 82 88 0 0 2 4 2 0 0 0 0 339 15 17 3 383 0 42 33 0 0 0 0 0 0 547 9 151 

Foraging habitat 507,922 5,267 208 8,065 1,529 1,008 516 0 71 1,372 1,133 4,528 425 0 0 3 17,811 6,227 7,240 2,815 41,625 0 1,706 968 971 3,991 1,849 1,440 50 35 58,151 8,065 3,013 

Total 521,991 5,307 208 8,074 1,559 1,090 604 0 71 1,374 1,137 4,530 425 0 0 3 18,151 6,242 7,257 2,818 42,008 0 1,748 1,001 971 3,991 1,849 1,440 50 35 58,698 8,074 3,164 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 9 0 0 21 9 58 0 0 0 0 0 0 0 0 0 149 14 16 3 182 0 23 15 0 0 0 0 0 0 224 0 95 

Secondary nesting and migratory habitat 5,528 15 0 0 8 3 0 0 0 0 0 0 0 0 0 0 328 9 9 3 349 0 5 6 0 0 0 0 0 0 372 0 14 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 2 1 8 1 2 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 85 0 29 

Total 14,547 24 0 0 30 83 88 2 1 8 1 2 0 0 0 0 478 23 25 6 545 0 28 21 0 0 0 0 0 0 681 0 138 
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Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 20 0 0 51 9 2 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 2 3 0 0 0 0 0 0 32 0 55 

Aquatic - nontidal 19,184 99 1 80 15 59 13 0 0 0 0 0 0 0 37 0 237 38 60 21 393 0 34 21 0 0 0 0 0 0 585 80 48 

Upland-high 21,649 166 0 39 89 178 158 0 0 0 0 0 0 0 33 0 477 17 26 39 594 0 0 0 0 0 0 0 0 0 937 39 247 

Upland-moderate 25,953 218 0 38 90 60 61 0 0 0 0 0 0 0 60 0 1,019 128 140 28 1,375 0 27 24 0 0 0 0 0 35 1,715 38 176 

Upland-low 5,683 17 0 0 17 1 0 0 0 0 0 0 0 0 7 0 137 4 3 2 154 0 20 18 0 0 0 0 0 0 192 0 35 

Total 84,567 519 1 156 262 306 234 0 0 0 0 0 0 0 139 1 1,870 188 230 90 2,518 0 82 65 0 0 0 0 0 35 3,461 156 561 

Aquatic breeding, foraging, and movement (miles) 2,802 21 0 22 10 5 9 0 0 0 0 0 0 0 8 0 73 18 23 16 138 0 2 1 0 0 0 0 0 0 165 22 20 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 48 0 0 103 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 32 21 0 0 0 0 0 0 161 0 146 

Upland nesting and overwintering habitat 16,184 108 0 11 21 109 70 3 5 86 95 139 2 0 13 0 113 6 5 4 473 0 12 15 10 0 0 0 0 0 712 11 106 

Upland nesting and overwintering habitat-NHD 12,680 82 0 32 22 21 49 9 9 48 11 64 1 0 12 1 203 16 15 11 399 0 4 2 0 0 0 0 0 0 507 32 73 

Total 110,530 238 0 43 146 167 141 57 14 134 107 203 3 0 24 1 316 22 20 15 917 0 48 39 10 0 0 0 0 0 1,380 43 326 

Aquatic habitat linear (miles) - NHD 1,425 18 1 21 3 1 3 0 0 2 2 7 1 0 4 0 43 15 20 12 106 0 2 1 0 0 0 0 0 0 129 21 8 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 29 151 3 

Total 7,925 6 0 151 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 30 151 3 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 13 0 151 3 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 647 151 3 

Total 37,732 13 0 151 3 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 647 151 3 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 51 0 2 37 83 76 0 0 0 0 0 0 0 0 0 490 25 28 8 552 0 43 35 0 0 0 0 0 0 729 2 148 

Nonriparian channels and grasslands 16,670 158 0 0 88 41 94 1 2 11 10 18 0 0 18 0 149 16 22 13 260 0 9 14 0 0 0 0 0 0 468 0 197 

Total 34,456 209 0 2 125 125 170 1 2 11 10 18 0 0 18 0 640 42 50 21 813 0 52 49 0 0 0 0 0 0 1,198 2 345 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Heartscale total 6,528 0 0 0 0 0 0 1 0 1 0 0 0 0 38 0 253 7 6 0 306 0 0 0 0 0 0 0 0 0 306 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 83 0 525 4 8 0 622 0 1 1 0 0 0 0 0 0 713 32 3 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 0 0 0 0 0 0 28 0 8 

Delta mudwort total 6,081 13 0 0 26 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 23 0 30 

Mason’s lilaeopsis total 6,081 13 0 0 26 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 23 0 30 

Delta tule pea total 5,853 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 2 

Suisun Marsh aster total 5,853 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 2 

Side-flowering skullcap total 2,497 2 0 0 5 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 1 1 0 0 0 0 0 0 7 0 6 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 0 0 0 0 5 0 6 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 
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Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

 1 
2 
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Table 12E-10. Indirect Effects–Alternative 1B [Version July 24, 2013] 1 

Resource 

Total Existing 
Modeled Habitat in 

the Plan Area 
(Acres) 

CM1 Water Facilities and Operation CM2 Yolo Bypass Fisheries Enhancement 
CM4 Tidal 

Restoration 

CM5 Seasonally 
Inundated 
Floodplain 

Restoration Total Allowable Indirect Effects 

O&M (Acres) 
Construction 

(Acres) O&M (Acres) 
Construction 

(Acres) 
Construction 

(Acres) 
Construction 

(Acres) Permanent (Acres) Temporary (Acres) 

Mammals                   

Riparian brush rabbit               0 0 

Riparian habitat 2,909 0 21 0 0 51 343 0 415 

Grassland habitat 3,103 0 175 0 0 51 263 0 489 

Total 6,011 0 196 0 0 102 606 0 904 

Riparian woodrat               0 0 

Habitat 2,166 0 9 0 0 18 256 0 283 

Total 2,166 0 9 0 0 18 256 0 283 

Salt marsh harvest mouse               0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 93 0 0 93 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 60 0 0 60 

Upland secondary 749 0 0 0 0 55 0 0 55 

Managed wetland—wetland primary, low long-term 
conservation value 21,891 0 0 0 0 140 0 0 

140 

Managed wetland—wetland secondary, low long-term 
conservation value 2,800 0 0 0 0 45 0 0 

45 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 37 0 0 37 

Total 35,588 0 0 0 0 429 0 0 429 

San Joaquin kit fox               0 0 

Breeding, foraging, and dispersal habitat 5,327 0 170 0 0 0 0 0 170 

Total 5,327 0 170 0 0 0 0 0 170 

Suisun shrew               0 0 

Primary habitat 3,128 0 0 0 0 83 0 0 83 

Secondary habitat 4,387 0 0 0 0 84 0 0 84 

Total 7,515 0 0 0 0 167 0 0 167 

Birds                   

California black rail               0 0 

Primary habitat 7,467 0 46 0 5 364 0 0 415 

Secondary habitat 17,915 0 3 0 0 428 2 0 433 

Total 25,382 0 49 0 5 793 2 0 849 

California clapper rail               0 0 

Primary habitat 296 0 0 0 0 19 0 0 19 

Secondary habitat 6,420 0 0 0 0 523 0 0 523 

Total 6,716 0 0 0 0 542 0 0 542 

California least tern               0 0 

Nesting and Migratory Habitat 86,263 0 1,034 0 44 2,785 850 0 4,712 

Total 86,263 0 1,034 0 44 2,785 850 0 4,712 

Greater sandhill crane               0 0 

Roosting and foraging - Permanent 7,340 0 173 0 0 0 0 0 173 

Roosting and foraging - Temporary 16,579 0 1,041 0 0 174 0 0 1,214 

Foraging 164,676 62 6,522 0 0 1,825 0 62 8,347 

Total 188,594 62 7,736 0 0 1,999 0 62 9,734 

Least Bell's vireo               0 0 

Migratory and breeding 14,850 1 240 0 244 619 406 1 1,510 

Total 14,850 1 240 0 244 619 406 1 1,510 

Suisun song sparrow               0 0 

Primary habitat 3,722 0 0 0 0 287 0 0 287 

Secondary habitat 23,986 0 0 0 0 584 0 0 584 

Total 27,707 0 0 0 0 871 0 0 871 

Swainson’s hawk               0 0 

Foraging habitat 477,879 2 7,321 0 2,275 6,013 3,201 2 18,810 

Nesting habitat 9,796 0 195 0 255 361 470 0 1,281 

Total 487,675 2 7,516 0 2,530 6,373 3,672 2 20,091 

Tricolored blackbird               0 0 

Breeding habitat-ag foraging 102,184 8 702 0 1,612 1,152 852 8 4,319 

Breeding habitat-foraging 60,828 0 397 0 931 2,389 532 0 4,250 

Breeding habitat-nesting 1,935 0 37 0 89 43 114 0 283 

Nonbreeding habitat-foraging ag 196,713 46 6,217 0 38 2,856 1,604 46 10,715 

Nonbreeding habitat-roosting 28,067 3 263 0 49 1,214 25 3 1,552 

Nonbreeding habitat-foraging 34,313 1 591 0 0 1,324 33 1 1,949 

Total 424,040 58 8,208 0 2,721 8,978 3,161 58 23,067 

Western burrowing owl               0 0 

High-value habitat 152,014 0 1,028 0 1,202 3,038 541 0 5,809 

Low-value habitat 254,352 0 3,860 0 512 1,632 1,977 0 7,981 

Total 406,366 0 4,888 0 1,714 4,671 2,518 0 13,790 

Western yellow-billed cuckoo               0 0 

Breeding habitat 1,970 0 48 0 24 98 66 0 236 

Migratory habitat 10,425 1 159 0 220 398 318 1 1,095 

Total 12,395 1 206 0 244 496 384 1 1,331 

White-tailed kite               0 0 

Breeding habitat 14,069 2 273 0 269 543 523 2 1,608 

Foraging habitat 507,922 2 7,213 0 2,297 6,477 2,982 2 18,969 

Total 521,991 3 7,486 0 2,566 7,020 3,505 3 20,577 

Yellow-breasted chat               0 0 

Primary nesting and migratory habitat 8,178 1 138 0 80 388 272 1 878 

Secondary nesting and migratory habitat 5,528 0 103 0 5 172 135 0 414 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 160 74 0 0 234 

Total 14,547 1 241 0 244 634 406 1 1,526 

Reptiles                   

Giant garter snake               0 0 

Aquatic - tidal 12,097 0 145 0 13 219 131 0 507 

Aquatic - nontidal 19,184 0 135 0 133 103 22 0 393 

Upland-high 21,649 0 258 0 242 372 0 0 872 

Upland-moderate 25,953 0 370 0 125 773 314 0 1,582 

Upland-low 5,683 0 70 0 1 150 279 0 500 

Total 84,567 0 978 0 516 1,616 745 0 3,855 

Aquatic breeding, foraging, and movement (miles) 2,802 0 29 0 11 33 22 0 95 

Western pond turtle               0 0 

Aquatic habitat 81,666 0 432 0 150 1,856 619 0 3,057 

Upland nesting and overwintering habitat 16,184 0 181 0 115 331 245 0 873 

Upland nesting and overwintering habitat-NHD 12,680 0 95 0 37 243 30 0 406 

Total 110,530 0 708 0 303 2,430 895 0 4,336 

Aquatic habitat linear (miles) - NHD 1,425 0 17 0 1 14 3 0 36 
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Resource 

Total Existing 
Modeled Habitat in 

the Plan Area 
(Acres) 

CM1 Water Facilities and Operation CM2 Yolo Bypass Fisheries Enhancement 
CM4 Tidal 

Restoration 

CM5 Seasonally 
Inundated 
Floodplain 

Restoration Total Allowable Indirect Effects 

O&M (Acres) 
Construction 

(Acres) O&M (Acres) 
Construction 

(Acres) 
Construction 

(Acres) 
Construction 

(Acres) Permanent (Acres) Temporary (Acres) 

Amphibians                   

California red-legged frog               0 0 

Aquatic habitat 159 0 0 0 0 0 0 0 0 

Upland cover and dispersal habitat 7,766 0 147 0 0 0 0 0 147 

Total 7,925 0 147 0 0 0 0 0 147 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 

California tiger salamander               0 0 

Aquatic breeding habitat 8,273 0 0 0 0 201 0 0 201 

Terrestrial cover and aestivation 29,459 0 212 0 30 659 0 0 901 

Total 37,732 0 212 0 30 861 0 0 1,102 

Invertebrates                   

Valley elderberry longhorn beetle               0 0 

Riparian vegetation 17,786 0 65 0 56 125 200 0 447 

Nonriparian channels and grasslands 16,670 0 159 0 85 261 210 0 715 

Total 34,456 0 224 0 141 387 410 0 1,162 

California linderiella               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 14 0 0 45 0 0 59 

Total 12,320 0 15 0 0 135 0 0 150 

Conservancy fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 14 0 0 45 0 0 59 

Total 12,320 0 15 0 0 135 0 0 150 

Longhorn fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 14 0 0 45 0 0 59 

Total 12,320 0 15 0 0 135 0 0 150 

Midvalley fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 14 0 0 45 0 0 59 

Total 12,320 0 15 0 0 135 0 0 150 

Vernal pool fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 14 0 0 45 0 0 59 

Total 12,320 0 15 0 0 135 0 0 150 

Vernal pool tadpole shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 14 0 0 45 0 0 59 

Total 12,320 0 15 0 0 135 0 0 150 

Plants                   

Brittlescale total 451 0 0 0 0 3 0 0 3 

Heartscale total 6,528 0 0 0 0 193 0 0 193 

San Joaquin spearscale total 14,933 0 24 0 48 129 1 0 202 

Carquinez goldenbush total 1,346 0 0 0 0 9 0 0 9 

Delta button celery total 3,361 0 12 0 0 0 350 0 363 

Delta mudwort total 6,081 0 82 0 10 261 122 0 476 

Mason’s lilaeopsis total 6,081 0 82 0 10 261 122 0 476 

Delta tule pea total 5,853 0 6 0 0 420 1 0 427 

Suisun Marsh aster total 5,853 0 6 0 0 420 1 0 427 

Side-flowering skullcap total 2,497 0 12 0 1 80 12 0 106 

Slough thistle total 1,834 0 0 0 0 0 349 0 349 

Soft bird’s-beak total 1,228 0 0 0 0 64 0 0 64 

Suisun thistle total 1,281 0 0 0 0 66 0 0 66 

Vernal Pool Plants                   

Alkali milk-vetch               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 14 0 0 18 0 0 32 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Legenere               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 14 0 0 18 0 0 32 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Heckard’s peppergrass               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 14 0 0 18 0 0 32 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Boggs Lake hedge-hyssop               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 14 0 0 18 0 0 32 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Dwarf downingia               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 14 0 0 18 0 0 32 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

 1 
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Table 12E-11. Direct Effects on Natural Communities–Alternative 1C with Full Implementation (Near-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 25 0 0 117 8 11 0 0 1 0 0 0 0 1 1 11 0 0 0 14 0 0 0 0 0 0 0 0 47 0 128 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 0 0 0 1 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 7 0 1 

Valley/Foothill Riparian 17,966 40 0 3 83 89 88 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 426 3 171 

Grassland 78,047 336 22 21 299 388 239 0 0 1 0 0 0 0 39 3 345 37 16 6 448 0 0 4 0 0 0 13 35 1,247 21 538 

Alkali Seasonal Wetland Complex 3,723 13 0 1 8 45 0 0 0 0 0 0 0 0 3 0 10 0 0 0 13 0 0 0 0 0 0 0 0 71 1 8 

Vernal Pool Complex 12,133 29 0 20 17 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 230 20 17 

Other Natural Seasonal Wetland 842 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 

Nontidal Freshwater Perennial Emergent Wetland 1,509 0 0 0 5 25 1 0 0 0 0 0 0 0 0 0 38 0 1 0 40 0 0 0 0 0 0 0 0 65 0 6 

Nontidal Perennial Aquatic 5,567 22 0 2 19 24 12 0 0 0 0 0 0 0 5 2 19 8 0 0 34 0 0 0 0 0 0 0 0 79 2 30 

Managed Wetland 70,798 1 0 135 10 24 44 88 0 1,569 1,099 1,183 42 0 223 141 1,339 26 7 2 5,718 0 0 0 0 0 0 0 0 5,743 135 54 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 5,225 848 6,494 2,987 629 363 0 0 0 0 0 0 0 482 13 3,494 1,386 432 71 5,878 0 0 10 0 1,140 700 0 0 14,430 6,494 3,349 

Cropland 459,778 4,918 831 6,187 2,848 568 334 0 0 0 0 0 0 0 458 9 3,257 1,345 410 69 5,547 0 0 7 0 1,140 700 0 0 13,711 6,187 3,182 

Grain and Hay Crops 1,507 8 0 0 7 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 63 0 0 144 0 118 

Wheat 4,731 367 0 229 61 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 367 229 61 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 425 0 556 183 31 0 0 0 0 0 0 0 0 32 0 149 331 120 0 632 0 0 0 0 0 0 0 0 1,088 556 183 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 323 0 0 0 330 0 0 0 0 0 0 0 0 330 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354 43 0 0 397 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 340 176 566 38 5 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 521 566 65 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 679 327 760 277 0 0 0 0 0 0 0 0 0 0 0 29 21 23 0 73 0 0 1 0 123 185 0 0 1,388 760 277 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 110 0 241 3 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 110 241 23 

Beans (dry) 6,025 6 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 3 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 105 0 65 91 0 0 0 0 0 0 0 0 0 0 0 0 14 14 0 28 0 0 0 0 0 0 0 0 133 65 91 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 206 99 0 0 306 0 0 

Alfalfa & Alfalfa mixtures 81,396 1,014 0 851 406 0 12 0 0 0 0 0 0 0 0 0 66 30 28 0 124 0 0 0 0 198 80 0 0 1,417 851 418 

Clover 41 5 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 1 0 

Mixed pasture 30,750 160 123 199 317 67 0 0 0 0 0 0 0 0 399 1 1,349 47 92 1 1,890 0 0 6 0 0 0 0 0 2,246 199 317 

Non-irrigated mixed pasture 2,995 26 0 0 30 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 0 97 0 30 

Native Pasture 8,376 32 10 2 25 1 0 0 0 0 0 0 0 0 0 0 68 41 25 0 134 0 0 0 0 0 0 0 0 177 2 25 

Non-irrigated native pasture 3,465 27 11 13 45 301 1 0 0 0 0 0 0 0 5 0 2 0 0 0 8 0 0 0 0 0 0 0 0 347 13 46 

Misc. grasses 422 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 

Turf farms 3,740 89 0 91 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 89 91 50 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 9 0 1 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 1 21 

Rice 10,259 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 52 0 0 84 0 0 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 57 0 0 156 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Beans (green) 122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 141 0 222 81 0 0 0 0 0 0 0 0 0 13 0 211 13 0 0 237 0 0 0 0 0 0 0 0 377 222 81 

Onions/garlic 303 1 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 202 25 410 165 68 49 0 0 0 0 0 0 0 0 0 132 321 19 0 471 0 0 0 0 0 0 0 0 766 410 214 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Misc. truck 1,585 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 

Bush berries 218 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Strawberries 18 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 86 0 47 191 0 80 0 0 0 0 0 0 0 0 0 53 32 3 0 88 0 0 0 0 12 19 0 0 206 47 271 

Citrus and Sub-tropical 264 8 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 12 0 8 

Vineyards 33,980 759 52 1,475 465 0 0 0 0 0 0 0 0 0 3 0 570 473 58 0 1,103 0 0 0 0 41 99 0 0 2,054 1,475 465 

Native Vegetation 28,103 218 108 251 286 18 19 0 0 0 0 0 0 0 6 1 301 15 26 29 377 0 0 0 0 0 0 0 0 723 251 306 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 65 0 202 94 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 67 202 107 

New lands being prepped for crop production 235 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 

Non Cropland 27,328 307 17 308 139 62 29 0 0 0 0 0 0 0 25 4 237 41 21 2 330 0 0 3 0 0 0 0 0 718 308 168 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 43 7 15 28 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 6 0 0 0 0 0 0 0 0 56 15 28 

Livestock feedlots 180 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Farmsteads (without residence) 820 8 1 5 1 0 0 0 0 0 0 0 0 0 12 0 27 2 2 0 43 0 0 0 0 0 0 0 0 52 5 1 

Misc. semi-ag (small roads, ditches, non-planted areas of cropped 
fields) 20,602 243 9 283 101 17 25 0 0 0 0 0 0 0 10 2 129 35 18 2 196 0 0 2 0 0 0 0 0 

467 283 125 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 1 42 2 0 0 46 0 0 0 0 0 0 0 0 80 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 9 0 6 9 10 0 0 0 0 0 0 0 0 1 1 32 1 2 0 36 0 0 1 0 0 0 0 0 55 6 9 

Developed 90,660 232 38 73 156 15 16 1 0 13 1 1 0 0 15 1 85 5 1 0 124 0 0 0 0 0 0 0 0 409 73 172 

 1 

2 
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Table 12E-12. Direct Effects on Natural Communities–Alternative 1C with Full Implementation (Late Long-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 25 0 0 117 8 11 0 0 1 0 0 0 0 1 1 14 0 0 0 18 2 5 0 0 0 0 0 0 53 0 133 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

Tidal Freshwater Emergent Wetland 8,856 0 0 0 1 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 8 0 2 

Valley/Foothill Riparian 17,966 40 0 3 83 89 88 0 0 0 0 0 0 0 0 0 490 25 28 8 552 43 35 0 0 0 0 0 0 723 3 206 

Grassland 78,047 336 22 21 299 388 239 1 0 1 0 1 0 0 74 3 881 61 65 35 1,122 51 34 11 399 0 0 50 35 2,414 21 573 

Alkali Seasonal Wetland Complex 3,723 13 0 1 8 45 0 0 0 0 0 0 0 0 2 0 25 0 0 0 27 0 0 0 0 0 0 0 0 85 1 8 

Vernal Pool Complex 12,133 29 0 20 17 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 401 20 17 

Other Natural Seasonal Wetland 842 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 

Nontidal Freshwater Perennial Emergent Wetland 1,509 0 0 0 5 25 1 0 0 0 0 0 0 0 7 0 81 7 3 2 99 0 0 0 0 0 0 0 0 125 0 6 

Nontidal Perennial Aquatic 5,567 22 0 2 19 24 12 0 0 0 0 0 0 0 25 0 94 23 38 10 189 28 16 0 0 0 0 0 0 264 2 46 

Managed Wetland 70,798 1 0 135 10 24 44 68 71 2,499 1,756 6,493 644 1 137 0 1,882 157 30 9 13,746 0 0 0 0 0 0 0 0 13,770 135 54 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 5,225 848 6,494 2,987 629 363 2 0 0 0 0 0 0 1,437 1 18,707 7,316 8,982 3,120 39,565 2,087 1,194 960 3,593 2,000 1,950 0 0 56,857 6,494 4,544 

Cropland 459,778 4,918 831 6,187 2,848 568 334 2 0 0 0 0 0 0 1,310 1 17,348 6,848 8,426 2,879 36,814 1,947 1,108 862 3,062 2,000 1,950 0 0 52,952 6,187 4,290 

Grain and Hay Crops 1,507 8 0 0 7 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 159 0 0 295 0 118 

Wheat 4,731 367 0 229 61 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 0 0 0 0 376 229 61 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 425 0 556 183 31 0 0 0 0 0 0 0 0 27 0 810 646 1,084 251 2,817 132 72 0 0 0 0 0 0 3,405 556 254 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 499 136 4 1 641 0 0 0 0 0 0 0 0 641 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 622 142 0 0 764 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 39 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 340 176 566 38 5 27 0 0 0 0 0 0 0 21 0 605 434 188 55 1,302 123 69 37 147 0 0 0 0 2,130 566 134 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 127 8 0 0 135 0 0 0 0 0 0 0 0 135 0 0 

Corn 102,424 679 327 760 277 0 0 0 0 0 0 0 0 0 80 0 1,109 571 730 148 2,638 251 145 141 550 216 443 0 0 5,245 760 422 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 110 0 241 3 0 20 0 0 0 0 0 0 0 1 0 29 11 93 1 134 0 0 0 0 0 0 0 0 245 241 23 

Beans (dry) 6,025 6 0 0 3 0 0 0 0 0 0 0 0 0 15 0 49 112 287 1,770 2,233 67 39 0 0 0 0 0 0 2,306 0 43 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 105 0 65 91 0 0 0 0 0 0 0 0 0 0 0 1 15 71 6 92 5 1 0 1 0 0 0 0 204 65 93 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 362 338 0 0 700 0 0 

Alfalfa & Alfalfa mixtures 81,396 1,014 0 851 406 0 12 0 0 0 0 0 0 0 278 0 4,979 2,255 2,853 399 10,763 604 333 300 866 347 208 0 0 14,103 851 750 

Clover 41 5 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 1 0 

Mixed pasture 30,750 160 123 199 317 67 0 0 0 0 0 0 0 0 174 0 2,933 82 87 50 3,325 43 21 18 62 0 0 0 0 3,798 199 338 

Non-irrigated mixed pasture 2,995 26 0 0 30 62 0 0 0 0 0 0 0 0 1 0 82 30 7 0 121 0 0 0 0 0 0 0 0 210 0 30 

Native Pasture 8,376 32 10 2 25 1 0 0 0 0 0 0 0 0 225 1 1,079 121 103 8 1,537 14 6 0 0 0 0 0 0 1,593 2 31 

Non-irrigated native pasture 3,465 27 11 13 45 301 1 2 0 0 0 0 0 0 2 0 10 0 0 0 14 5 2 0 0 0 0 0 0 357 13 48 

Misc. grasses 422 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 8 4 0 0 0 0 0 0 33 0 4 

Turf farms 3,740 89 0 91 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 89 91 50 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 14 0 29 0 0 0 0 0 0 0 0 29 0 0 

Other Pasture 577 9 0 1 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 1 21 

Rice 10,259 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 223 0 0 278 0 0 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173 150 0 0 323 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 421 337 172 16 962 24 14 5 21 0 0 0 0 1,012 0 14 

Beans (green) 122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 181 0 0 0 0 227 0 0 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 45 0 0 0 47 12 7 8 33 0 0 0 0 101 0 7 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 0 0 0 0 0 0 4 0 2 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 8 0 0 0 17 0 0 0 0 0 0 0 0 17 0 0 

Melons, squash, and cucumbers (all types) 4,432 141 0 222 81 0 0 0 0 0 0 0 0 0 0 0 228 64 163 3 458 110 66 71 280 0 0 0 0 1,060 222 147 

Onions/garlic 303 1 0 4 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 1 4 0 0 0 0 8 4 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 202 25 410 165 68 49 0 0 0 0 0 0 0 142 0 1,565 756 1,202 31 3,696 288 171 181 709 0 0 0 0 5,169 410 384 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 1 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 0 5 0 0 

Misc. truck 1,585 4 0 0 0 0 1 0 0 0 0 0 0 0 3 0 133 72 36 0 243 4 1 2 9 0 0 0 0 263 0 2 

Bush berries 218 1 0 0 0 0 0 0 0 0 0 0 0 0 12 0 10 0 0 0 22 0 0 0 0 0 0 0 0 23 0 0 

Strawberries 18 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 221 0 0 0 232 11 7 3 10 0 0 0 0 255 0 7 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 11 0 0 0 13 0 0 0 0 0 0 0 0 13 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 72 0 0 0 90 6 3 6 25 0 0 0 0 128 0 3 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 86 0 47 191 0 80 0 0 0 0 0 0 0 152 0 421 65 136 1 775 14 10 0 0 22 46 0 0 944 47 280 

Citrus and Sub-tropical 264 8 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 2 65 6 74 0 0 0 0 2 6 0 0 91 0 8 

Vineyards 33,980 759 52 1,475 465 0 0 0 0 0 0 0 0 0 25 0 739 569 741 14 2,087 115 67 0 0 72 235 0 0 3,320 1,475 532 

Native Vegetation 28,103 218 108 251 286 18 19 0 0 0 0 0 0 0 88 0 1,101 519 367 79 2,154 30 23 0 0 0 0 0 0 2,530 251 329 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 65 0 202 94 2 13 0 0 0 0 0 0 0 4 0 48 6 8 1 66 77 45 40 156 0 0 0 0 406 202 152 

New lands being prepped for crop production 235 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 25 0 0 31 0 0 0 0 0 0 0 0 45 0 0 

Non Cropland 27,328 307 17 308 139 62 29 0 0 0 0 0 0 0 127 0 1,359 468 556 241 2,751 140 86 98 531 0 0 0 0 3,905 308 254 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 43 7 15 28 0 0 0 0 0 0 0 0 0 11 0 62 7 9 1 91 6 5 0 0 0 0 0 0 147 15 33 

Livestock feedlots 180 4 0 0 0 0 0 0 0 0 0 0 0 0 1 0 6 0 0 0 6 6 3 0 0 0 0 0 0 17 0 3 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 5 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Farmsteads (without residence) 820 8 1 5 1 0 0 0 0 0 0 0 0 0 3 0 61 11 15 2 92 5 3 0 0 0 0 0 0 106 5 5 

Misc. semi-ag (small roads, ditches, non-planted areas of 
cropped fields) 20,602 243 9 283 101 17 25 0 0 0 0 0 0 0 104 0 1,058 438 511 228 2,340 114 66 0 531 0 0 0 0 

3,254 283 191 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 104 2 1 0 108 0 0 0 0 0 0 0 0 143 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 9 0 6 9 10 0 0 0 0 0 0 0 0 4 0 63 9 19 9 105 9 9 98 0 0 0 0 0 230 6 18 

Developed 90,660 232 38 73 156 15 16 3 3 39 14 20 2 0 47 0 383 79 58 15 664 125 68 0 0 0 0 0 0 1,074 73 240 

 1 
2 
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Table 12E-13. Direct Effects on Wildlife and Plants–Alternative 1C with Tunnel Alignment and Isolated Conveyance (Near-Term) (acres) [Version July 18, 2013] 1 

Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid 
Tidal 

Brackish 
Marsh 

Low 
Tidal 

Brackish 
Marsh 

Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Grassland habitat 3,103 41 0 0 39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41 0 39 

Total 6,011 41 0 0 43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41 0 43 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Total 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 64 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation value 21,891 0 0 0 0 0 0 30 0 534 577 770 3 0 0 0 0 0 0 0 1,349 564 0 0 0 0 0 0 0 0 1,913 0 0 

Managed wetland—wetland secondary, low long-term conservation value 2,800 0 0 0 0 0 0 11 0 229 50 23 0 0 0 0 0 0 0 0 74 241 0 0 0 0 0 0 0 0 315 0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 8 0 64 70 24 0 0 0 0 0 0 0 0 94 71 0 0 0 0 0 0 0 0 165 0 0 

Total 35,588 0 0 0 0 0 0 49 7 892 697 817 3 0 0 0 0 0 0 0 1,517 948 0 0 0 0 0 0 0 0 2,465 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 193 0 23 137 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 196 23 137 

Total 5,327 193 0 23 137 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 196 23 137 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 58 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 10 5 0 22 9 0 0 0 0 0 0 0 0 31 15 0 0 0 0 0 0 0 0 47 0 0 

Total 7,515 0 0 0 0 0 0 10 5 58 22 9 0 0 0 0 0 0 0 0 89 15 0 0 0 0 0 0 0 0 105 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 0 0 0 5 5 0 0 0 69 0 0 0 0 0 0 0 0 1 0 2 69 0 0 0 0 0 0 0 0 76 0 5 

Secondary habitat 17,915 0 0 0 0 0 0 49 0 0 402 532 2 0 0 0 1 0 0 0 936 50 0 0 0 0 0 0 0 0 986 0 0 

Total 25,382 0 0 0 5 5 0 49 0 69 402 532 2 0 0 0 1 0 1 0 938 120 0 0 0 0 0 0 0 0 1,062 0 5 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 26 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 7 0 0 

Total 6,716 0 0 0 0 0 0 2 5 26 0 0 0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 0 33 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 25 0 0 117 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 62 0 128 

Total 86,263 25 0 0 117 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 62 0 128 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Foraging 164,676 828 617 1,222 1,037 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,220 1,222 1,037 

Total 188,594 828 617 1,222 1,038 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,220 1,222 1,038 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 14 0 2 42 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 396 2 130 

Total 14,850 14 0 2 42 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 396 2 130 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 54 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 5 0 432 605 2 0 0 0 0 0 0 0 1,040 58 0 0 0 0 0 0 0 0 1,097 0 0 

Total 27,707 0 0 0 0 0 0 53 5 54 432 605 2 0 0 0 0 0 0 0 1,040 112 0 0 0 0 0 0 0 0 1,151 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 4,125 795 4,668 2,227 996 504 27 29 192 59 43 0 0 773 152 3,742 882 352 27 6,278 0 0 0 13 0 1,054 527 13 35 13,836 4,668 2,731 

Nesting habitat 9,796 32 0 1 63 79 54 0 0 4 1 0 0 0 0 0 164 2 1 1 173 0 0 0 0 0 0 0 0 0 284 1 118 

Total 487,675 4,157 795 4,670 2,291 1,075 558 27 29 196 60 43 0 0 773 152 3,906 884 354 27 6,451 0 0 0 13 0 1,054 527 13 35 14,120 4,670 2,849 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 1,274 0 1,401 541 477 84 0 0 0 0 0 0 0 106 0 79 0 0 0 106 79 0 0 2 0 867 126 0 0 2,932 1,401 624 

Breeding habitat-foraging 60,828 230 0 23 167 105 155 19 2 286 153 99 0 0 1 0 1 0 0 0 272 288 0 0 4 0 0 0 13 35 947 23 322 

Breeding habitat-nesting 1,935 3 0 2 3 13 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 2 79 

Nonbreeding habitat-foraging ag 196,713 1,679 580 1,509 1,058 0 54 0 0 0 0 0 0 0 332 8 2,065 488 312 19 1,159 2,065 0 0 7 0 120 397 0 0 6,007 1,509 1,112 

Nonbreeding habitat-roosting 28,067 0 0 0 11 8 0 36 1 0 230 171 1 0 116 0 0 4 2 1 562 0 0 0 0 0 0 0 0 0 570 0 11 

Nonbreeding habitat-foraging 34,313 126 22 0 145 0 0 0 0 0 0 0 0 0 41 3 355 37 16 6 104 355 0 0 0 0 0 0 0 0 606 0 145 

Total 424,040 3,312 602 2,936 1,925 603 367 54 2 286 383 270 2 0 595 11 2,499 529 331 26 2,203 2,787 0 0 13 0 987 523 13 35 11,078 2,936 2,293 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 778 274 484 963 882 245 17 11 122 98 52 0 0 623 5 2,037 143 157 33 3,297 0 0 0 4 0 206 63 13 35 5,551 484 1,207 

Low-value habitat 254,352 2,544 523 2,613 879 98 144 1 17 23 3 1 0 0 141 148 1,505 397 64 2 2,300 0 0 0 9 0 749 371 0 0 6,595 2,613 1,023 

Total 406,366 3,322 797 3,096 1,841 979 389 17 28 145 100 53 0 0 764 152 3,541 540 220 35 5,597 0 0 0 13 0 955 434 13 35 12,146 3,096 2,230 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 0 0 0 0 0 0 0 0 29 0 5 

Migratory habitat 10,425 13 0 2 33 57 83 0 0 0 0 0 0 0 0 0 216 2 1 1 221 0 0 0 0 0 0 0 0 0 290 2 116 

Total 12,395 13 0 2 33 83 88 0 0 0 0 0 0 0 0 0 217 3 2 1 224 0 0 0 0 0 0 0 0 0 319 2 121 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 33 0 3 68 82 88 0 0 4 1 0 0 0 0 0 218 3 2 1 230 0 0 0 0 0 0 0 0 0 345 3 156 

Foraging habitat 507,922 3,992 795 4,447 2,156 1,008 516 0 32 986 733 931 3 0 0 152 3,578 870 353 27 7,667 0 0 0 13 0 0 0 13 35 13,523 4,447 2,673 

Total 521,991 4,025 795 4,450 2,225 1,090 604 0 32 991 733 931 3 0 0 153 3,796 873 355 28 7,896 0 0 0 13 0 0 0 13 35 13,868 4,450 2,829 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 8 0 2 30 9 58 0 0 0 0 0 0 0 0 0 83 1 2 1 87 0 0 0 0 0 0 0 0 0 104 2 88 

Secondary nesting and migratory habitat 5,528 6 0 0 12 3 0 0 0 0 0 0 0 0 0 0 199 5 2 1 206 0 0 0 0 0 0 0 0 0 215 0 12 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 0 3 1 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 76 0 29 

Total 14,547 14 0 2 42 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 396 2 130 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid 
Tidal 

Brackish 
Marsh 

Low 
Tidal 

Brackish 
Marsh 

Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 7 0 0 26 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 18 0 28 

Aquatic - nontidal 19,184 31 0 7 33 59 13 0 0 0 0 0 0 0 5 2 89 9 3 0 109 0 0 0 0 0 0 0 0 0 199 7 46 

Upland-high 21,649 59 0 55 87 178 158 0 0 0 0 0 0 0 43 1 239 32 32 17 364 0 0 0 0 0 0 0 0 0 601 55 245 

Upland-moderate 25,953 123 2 50 228 60 61 0 0 0 0 0 0 0 70 43 552 26 7 1 700 0 0 0 0 0 0 0 0 35 920 50 289 

Upland-low 5,683 19 0 0 53 1 0 0 0 0 0 0 0 0 11 0 116 1 1 1 129 0 0 0 0 0 0 0 0 0 150 0 53 

Total 84,567 239 2 113 426 306 234 0 0 0 0 0 0 0 131 48 996 69 43 20 1,305 0 0 0 0 0 0 0 0 35 1,887 113 660 

Aquatic breeding, foraging, and movement (miles) 2,802 15 1 10 12 5 9 0 0 0 0 0 0 0 3 1 30 5 3 1 44 0 0 0 0 0 0 0 0 0 65 10 22 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 27 0 2 84 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 0 109 2 106 

Upland nesting and overwintering habitat 16,184 69 2 2 83 109 70 2 1 48 41 16 0 0 2 0 24 2 0 0 136 0 0 0 4 0 0 0 0 0 320 2 152 

Upland nesting and overwintering habitat-NHD 12,680 58 0 7 45 21 49 5 5 12 7 2 0 0 9 1 88 9 5 2 144 0 0 0 0 0 0 0 0 0 223 7 94 

Total 110,530 154 2 11 212 167 141 52 6 60 48 18 0 0 10 1 111 11 6 2 326 0 0 0 4 0 0 0 0 0 652 11 353 

Aquatic habitat linear (miles) - NHD 1,425 15 2 17 7 1 3 0 0 1 1 1 0 0 1 0 14 3 2 0 24 0 0 0 0 0 0 0 0 0 43 17 10 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

Upland cover and dispersal habitat 7,766 61 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 69 0 10 

Total 7,925 63 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 71 0 11 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 

Terrestrial cover and aestivation 29,459 70 0 0 8 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 362 0 8 

Total 37,732 72 0 0 10 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 364 0 10 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 40 0 3 83 83 76 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 0 421 3 160 

Nonriparian channels and grasslands 16,670 69 0 1 145 41 94 1 0 9 4 0 0 0 7 0 59 13 6 1 100 0 0 0 0 0 0 0 0 0 210 1 239 

Total 34,456 109 0 5 228 125 170 1 0 9 4 0 0 0 7 1 345 19 10 2 398 0 0 0 0 0 0 0 0 0 631 5 399 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Plants                                                                   

Brittlescale total 451 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 

San Joaquin spearscale total 14,933 73 6 31 33 56 0 0 0 1 0 0 0 0 164 0 31 1 0 0 196 0 0 0 0 0 0 0 0 0 331 31 34 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 57 0 40 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57 40 33 

Delta mudwort total 6,081 8 0 0 19 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 16 0 21 

Mason’s lilaeopsis total 6,081 8 0 0 19 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 16 0 21 

Delta tule pea total 5,853 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Suisun Marsh aster total 5,853 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Side-flowering skullcap total 2,497 3 0 0 14 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 3 0 0 0 0 0 0 0 0 0 6 0 14 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid 
Tidal 

Brackish 
Marsh 

Low 
Tidal 

Brackish 
Marsh 

Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

 1 
2 
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Table 12E-14. Direct Effects on Wildlife and Plants – Alternative 1C with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version July 18, 2013] 1 

Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration as 

Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                  

Riparian brush rabbit                                                            0 0 0 

Riparian habitat 2,909 0 0 0 4 0 0 0 0 0 0 0 0 0 5 0 7 3 3 1 19 0 43 35 0 0 0 0 0 0 62 0 39 

Grassland habitat 3,103 41 0 0 39 0 0 0 0 0 0 0 0 0 3 0 11 1 2 0 18 0 26 20 0 0 0 0 0 0 84 0 59 

Total 6,011 41 0 0 43 0 0 0 0 0 0 0 0 0 8 0 19 4 4 1 37 0 69 54 0 0 0 0 0 0 146 0 98 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 34 

Total 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 34 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 67 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 1 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 5 7 991 807 3,353 160 0 0 0 0 0 0 0 4,320 1,003 0 0 0 0 0 0 0 0 5,323 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 2 3 336 135 317 14 0 0 0 0 0 0 0 467 340 0 0 0 0 0 0 0 0 807 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 6 9 158 164 419 5 0 0 0 0 0 0 0 588 174 0 0 0 0 0 0 0 0 762 0 0 

Total 35,588 0 0 0 0 0 0 13 26 1,552 1,107 4,090 179 0 0 0 0 0 0 0 5,376 1,592 0 0 0 0 0 0 0 0 6,968 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 193 0 23 137 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 200 23 137 

Total 5,327 193 0 23 137 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 200 23 137 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 60 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 97 208 12 0 0 0 0 0 0 0 318 24 0 0 0 0 0 0 0 0 342 0 0 

Total 7,515 0 0 0 0 0 0 7 17 60 97 208 12 0 0 0 0 0 0 0 377 24 0 0 0 0 0 0 0 0 401 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 0 0 0 5 5 0 0 0 71 0 0 0 0 5 0 0 1 1 1 3 76 0 0 0 0 0 0 0 0 83 0 5 

Secondary habitat 17,915 0 0 0 0 0 0 29 52 0 587 2,240 118 0 0 0 12 5 0 0 2,951 93 0 0 0 0 0 0 0 0 3,043 0 0 

Total 25,382 0 0 0 5 5 0 29 52 71 587 2,240 118 0 5 0 12 6 2 1 2,954 168 0 0 0 0 0 0 0 0 3,127 0 5 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 27 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 5 3 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Total 6,716 0 0 0 0 0 0 5 3 27 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0 35 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 25 0 0 117 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 71 0 133 

Total 86,263 25 0 0 117 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 71 0 133 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 0 41 0 1 

Foraging 164,676 828 617 1,222 1,037 0 0 0 0 0 0 0 0 0 1 0 1,467 514 614 117 2,713 0 0 0 0 0 300 1,350 4 0 5,812 1,222 1,037 

Total 188,594 828 617 1,222 1,038 0 0 0 0 0 0 0 0 0 1 0 1,508 514 614 117 2,754 0 0 0 0 0 300 1,350 4 0 5,853 1,222 1,038 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 14 0 2 42 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 670 2 151 

Total 14,850 14 0 2 42 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 670 2 151 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 55 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 70 0 657 2,712 140 0 0 0 0 0 0 0 3,510 123 0 0 0 0 0 0 0 0 3,633 0 0 

Total 27,707 0 0 0 0 0 0 53 70 55 657 2,712 140 0 0 0 0 0 0 0 3,510 178 0 0 0 0 0 0 0 0 3,688 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 4,125 795 4,668 2,227 996 504 62 63 411 349 666 11 0 1,319 3 17,988 6,280 7,393 2,814 37,359 0 1,820 1,036 971 3,991 1,849 1,440 50 35 53,430 4,668 3,767 

Nesting habitat 9,796 32 0 1 63 79 54 0 0 2 4 2 0 0 0 0 258 12 15 2 295 0 38 31 0 0 0 0 0 0 443 1 149 

Total 487,675 4,157 795 4,670 2,291 1,075 558 62 63 413 353 668 11 0 1,319 3 18,246 6,292 7,408 2,816 37,654 0 1,857 1,067 971 3,991 1,849 1,440 50 35 53,874 4,670 3,916 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 1,274 0 1,401 541 477 84 2 0 0 0 0 0 0 338 0 3,635 1,335 1,093 47 2,814 3,635 503 275 7 0 1,521 568 0 0 10,800 1,401 899 

Breeding habitat-foraging 60,828 230 0 23 167 105 155 10 11 382 299 692 18 0 38 0 254 28 16 2 1,102 647 47 30 11 0 0 0 44 35 2,221 23 352 

Breeding habitat-nesting 1,935 3 0 2 3 13 75 0 0 0 0 0 0 0 6 0 34 10 4 0 21 34 4 2 0 0 0 0 0 0 77 2 81 

Nonbreeding habitat-foraging ag 196,713 1,679 580 1,509 1,058 0 54 0 0 0 0 0 0 0 530 1 8,716 2,991 4,115 851 8,489 8,716 652 367 953 3,991 210 945 0 0 26,215 1,509 1,479 

Nonbreeding habitat-roosting 28,067 0 0 0 11 8 0 5 7 0 404 1,119 29 0 41 0 0 13 10 5 1,633 0 1 1 0 0 0 0 0 0 1,643 0 12 

Nonbreeding habitat-foraging 34,313 126 22 0 145 0 0 0 0 8 44 465 7 0 38 3 651 33 49 33 672 659 3 3 0 0 0 0 7 0 1,488 0 148 

Total 424,040 3,312 602 2,936 1,925 603 367 17 19 391 746 2,276 54 0 992 3 13,291 4,410 5,287 939 14,732 13,692 1,211 678 971 3,991 1,731 1,513 50 35 42,443 2,936 2,970 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 778 274 484 963 882 245 39 40 324 216 795 81 0 620 3 6,253 783 617 158 9,929 0 142 83 11 0 362 159 50 35 12,621 484 1,290 

Low-value habitat 254,352 2,544 523 2,613 879 98 144 0 4 44 21 14 0 0 478 0 9,281 3,919 3,751 2,226 19,739 0 1,452 827 960 3,991 1,314 952 0 0 31,573 2,613 1,849 

Total 406,366 3,322 797 3,096 1,841 979 389 39 44 368 236 809 81 0 1,098 3 15,534 4,702 4,368 2,384 29,668 0 1,594 910 971 3,991 1,675 1,111 50 35 44,194 3,096 3,140 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 86 13 10 1 110 0 6 5 0 0 0 0 0 0 142 0 10 

Migratory habitat 10,425 13 0 2 33 57 83 0 0 0 0 0 0 0 0 0 290 6 9 4 310 0 16 11 0 0 0 0 0 0 395 2 127 

Total 12,395 13 0 2 33 83 88 0 0 0 0 0 0 0 0 0 376 19 20 5 420 0 21 17 0 0 0 0 0 0 537 2 137 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 33 0 3 68 82 88 0 0 2 4 2 0 0 0 0 339 15 17 3 383 0 42 33 0 0 0 0 0 0 541 3 189 

Foraging habitat 507,922 3,992 795 4,447 2,156 1,008 516 0 71 1,372 1,133 4,528 425 0 0 3 17,811 6,227 7,240 2,815 41,625 0 1,706 968 971 3,991 1,849 1,440 50 35 57,462 4,447 3,641 

Total 521,991 4,025 795 4,450 2,225 1,090 604 0 71 1,374 1,137 4,530 425 0 0 3 18,151 6,242 7,257 2,818 42,008 0 1,748 1,001 971 3,991 1,849 1,440 50 35 58,003 4,450 3,830 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 8 0 2 30 9 58 0 0 0 0 0 0 0 0 0 149 14 16 3 182 0 23 15 0 0 0 0 0 0 223 2 103 

Secondary nesting and migratory habitat 5,528 6 0 0 12 3 0 0 0 0 0 0 0 0 0 0 328 9 9 3 349 0 5 6 0 0 0 0 0 0 362 0 18 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 2 1 8 1 2 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 85 0 29 

Total 14,547 14 0 2 42 83 88 2 1 8 1 2 0 0 0 0 478 23 25 6 545 0 28 21 0 0 0 0 0 0 670 2 151 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration as 

Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 7 0 0 26 9 2 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 2 3 0 0 0 0 0 0 19 0 31 

Aquatic - nontidal 19,184 31 0 7 33 59 13 0 0 0 0 0 0 0 37 0 237 38 60 21 393 0 34 21 0 0 0 0 0 0 517 7 67 

Upland-high 21,649 59 0 55 87 178 158 0 0 0 0 0 0 0 33 0 477 17 26 39 594 0 0 0 0 0 0 0 0 0 831 55 245 

Upland-moderate 25,953 123 2 50 228 60 61 0 0 0 0 0 0 0 60 0 1,019 128 140 28 1,375 0 27 24 0 0 0 0 0 35 1,622 50 313 

Upland-low 5,683 19 0 0 53 1 0 0 0 0 0 0 0 0 7 0 137 4 3 2 154 0 20 18 0 0 0 0 0 0 194 0 71 

Total 84,567 239 2 113 426 306 234 0 0 0 0 0 0 0 139 1 1,870 188 230 90 2,518 0 82 65 0 0 0 0 0 35 3,182 113 726 

Aquatic breeding, foraging, and movement (miles) 2,802 15 1 10 12 5 9 0 0 0 0 0 0 0 8 0 73 18 23 16 138 0 2 1 0 0 0 0 0 0 160 10 23 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 27 0 2 84 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 32 21 0 0 0 0 0 0 140 2 128 

Upland nesting and overwintering habitat 16,184 69 2 2 83 109 70 3 5 86 95 139 2 0 13 0 113 6 5 4 473 0 12 15 10 0 0 0 0 0 674 2 168 

Upland nesting and overwintering habitat-NHD 12,680 58 0 7 45 21 49 9 9 48 11 64 1 0 12 1 203 16 15 11 399 0 4 2 0 0 0 0 0 0 482 7 96 

Total 110,530 154 2 11 212 167 141 57 14 134 107 203 3 0 24 1 316 22 20 15 917 0 48 39 10 0 0 0 0 0 1,297 11 392 

Aquatic habitat linear (miles) - NHD 1,425 15 2 17 7 1 3 0 0 2 2 7 1 0 4 0 43 15 20 12 106 0 2 1 0 0 0 0 0 0 127 17 11 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

Upland cover and dispersal habitat 7,766 61 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 85 0 10 

Total 7,925 63 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 87 0 11 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 

Terrestrial cover and aestivation 29,459 70 0 0 8 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 703 0 8 

Total 37,732 72 0 0 10 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 706 0 10 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 40 0 3 83 83 76 0 0 0 0 0 0 0 0 0 490 25 28 8 552 0 43 35 0 0 0 0 0 0 718 3 195 

Nonriparian channels and grasslands 16,670 69 0 1 145 41 94 1 2 11 10 18 0 0 18 0 149 16 22 13 260 0 9 14 0 0 0 0 0 0 379 1 253 

Total 34,456 109 0 5 228 125 170 1 2 11 10 18 0 0 18 0 640 42 50 21 813 0 52 49 0 0 0 0 0 0 1,097 5 448 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Plants                                                                   

Brittlescale total 451 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 1 

Heartscale total 6,528 0 0 0 0 0 0 1 0 1 0 0 0 0 38 0 253 7 6 0 306 0 0 0 0 0 0 0 0 0 307 0 0 

San Joaquin spearscale total 14,933 73 6 31 33 56 0 0 0 1 0 0 0 0 83 0 525 4 8 0 622 0 1 1 0 0 0 0 0 0 758 31 34 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Delta button celery total 3,361 57 0 40 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 0 0 0 0 0 0 64 40 41 

Delta mudwort total 6,081 8 0 0 19 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 18 0 23 

Mason’s lilaeopsis total 6,081 8 0 0 19 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 18 0 23 

Delta tule pea total 5,853 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Suisun Marsh aster total 5,853 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Side-flowering skullcap total 2,497 3 0 0 14 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 1 1 0 0 0 0 0 0 8 0 15 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 0 0 0 0 5 0 6 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration as 

Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

 1 
2 
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Table 12E-15. Indirect Effects–Alternative 1C [Version July 24, 2013] 1 

Resource 

Total Existing Modeled 
Habitat in the Plan Area 

(Acres) 

CM1 Water Facilities and 
Operation 

CM2 Yolo Bypass Fisheries 
Enhancement 

CM4 Tidal 
Restoration 

CM5 Seasonally 
Inundated 
Floodplain 

Restoration Total Allowable Indirect Effects 

O&M 
(Acres) 

Construction 
(Acres) 

O&M 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Permanent 

(Acres) 
Temporary 

(Acres) 

Mammals                   

Riparian brush rabbit               0 0 

Riparian habitat 2,909 0 1 0 0 51 343 0 395 

Grassland habitat 3,103 0 42 0 0 51 263 0 356 

Total 6,011 0 42 0 0 102 606 0 750 

Riparian woodrat               0 0 

Habitat 2,166 0 0 0 0 18 256 0 274 

Total 2,166 0 0 0 0 18 256 0 274 

Salt marsh harvest mouse               0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 93 0 0 93 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 60 0 0 60 

Upland secondary 749 0 0 0 0 55 0 0 55 

Managed wetland—wetland primary, low long-term conservation value 21,891 0 0 0 0 140 0 0 140 

Managed wetland—wetland secondary, low long-term conservation value 2,800 0 0 0 0 45 0 0 45 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 37 0 0 37 

Total 35,588 0 0 0 0 429 0 0 429 

San Joaquin kit fox               0 0 

Breeding, foraging, and dispersal habitat 5,327 0 145 0 0 0 0 0 145 

Total 5,327 0 145 0 0 0 0 0 145 

Suisun shrew               0 0 

Primary habitat 3,128 0 0 0 0 83 0 0 83 

Secondary habitat 4,387 0 0 0 0 84 0 0 84 

Total 7,515 0 0 0 0 167 0 0 167 

Birds                   

California black rail               0 0 

Primary habitat 7,467 0 13 0 5 364 0 0 382 

Secondary habitat 17,915 0 0 0 0 428 2 0 431 

Total 25,382 0 13 0 5 793 2 0 813 

California clapper rail               0 0 

Primary habitat 296 0 0 0 0 19 0 0 19 

Secondary habitat 6,420 0 0 0 0 523 0 0 523 

Total 6,716 0 0 0 0 542 0 0 542 

California least tern               0 0 

Nesting and Migratory Habitat 86,263 0 985 0 44 2,785 850 0 4,664 

Total 86,263 0 985 0 44 2,785 850 0 4,664 

Greater sandhill crane               0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 0 235 0 0 174 0 0 408 

Foraging 164,676 12 3,675 0 0 1,825 0 12 5,499 

Total 188,594 12 3,909 0 0 1,999 0 12 5,908 

Least Bell's vireo               0 0 

Migratory and breeding 14,850 0 173 0 244 619 406 0 1,443 

Total 14,850 0 173 0 244 619 406 0 1,443 

Suisun song sparrow               0 0 

Primary habitat 3,722 0 0 0 0 287 0 0 287 

Secondary habitat 23,986 0 0 0 0 584 0 0 584 

Total 27,707 0 0 0 0 871 0 0 871 

Swainson’s hawk               0 0 

Foraging habitat 477,879 0 7,392 0 2,275 6,013 3,201 0 18,881 

Nesting habitat 9,796 0 180 0 255 361 470 0 1,266 

Total 487,675 0 7,572 0 2,530 6,373 3,672 0 20,147 

Tricolored blackbird               0 0 

Breeding habitat-ag foraging 102,184 2 2,166 0 1,612 1,152 852 2 5,783 

Breeding habitat-foraging 60,828 1 1,885 0 931 2,389 532 1 5,738 

Breeding habitat-nesting 1,935 0 156 0 89 43 114 0 402 

Nonbreeding habitat-foraging ag 196,713 21 4,875 0 38 2,856 1,604 21 9,373 

Nonbreeding habitat-roosting 28,067 1 216 0 49 1,214 25 1 1,505 

Nonbreeding habitat-foraging 34,313 2 685 0 0 1,324 33 2 2,042 

Total 424,040 26 9,983 0 2,721 8,978 3,161 26 24,842 

Western burrowing owl               0 0 

High-value habitat 152,014 0 2,071 0 1,202 3,038 541 0 6,852 

Low-value habitat 254,352 0 2,992 0 512 1,632 1,977 0 7,114 

Total 406,366 0 5,063 0 1,714 4,671 2,518 0 13,966 

Western yellow-billed cuckoo               0 0 

Breeding habitat 1,970 0 0 0 24 98 66 0 188 

Migratory habitat 10,425 0 123 0 220 398 318 0 1,059 

Total 12,395 0 123 0 244 496 384 0 1,248 

White-tailed kite               0 0 

Breeding habitat 14,069 0 229 0 269 543 523 0 1,565 

Foraging habitat 507,922 0 7,373 0 2,297 6,477 2,982 0 19,128 

Total 521,991 0 7,602 0 2,566 7,020 3,505 0 20,693 

Yellow-breasted chat               0 0 

Primary nesting and migratory habitat 8,178 0 118 0 80 388 272 0 858 

Secondary nesting and migratory habitat 5,528 0 53 0 5 172 135 0 364 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 160 74 0 0 234 

Total 14,547 0 171 0 244 634 406 0 1,456 

Reptiles                   

Giant garter snake               0 0 

Aquatic - tidal 12,097 0 87 0 13 219 131 0 450 

Aquatic - nontidal 19,184 0 74 0 133 103 22 0 332 

Upland-high 21,649 0 288 0 242 372 0 0 902 

Upland-moderate 25,953 0 391 0 125 773 314 0 1,603 

Upland-low 5,683 0 74 0 1 150 279 0 504 

Total 84,567 0 913 0 516 1,616 745 0 3,790 

Aquatic breeding, foraging, and movement (miles) 2,802 0 28 0 11 33 22 0 93 

Western pond turtle               0 0 

Aquatic habitat 81,666 0 309 0 150 1,856 619 0 2,934 

Upland nesting and overwintering habitat 16,184 0 140 0 115 331 245 0 832 

Upland nesting and overwintering habitat-NHD 12,680 0 163 0 37 243 30 0 473 

Total 110,530 0 612 0 303 2,430 895 0 4,239 

Aquatic habitat linear (miles) - NHD 1,425 0 15 0 1 14 3 0 34 
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Resource 

Total Existing Modeled 
Habitat in the Plan Area 

(Acres) 

CM1 Water Facilities and 
Operation 

CM2 Yolo Bypass Fisheries 
Enhancement 

CM4 Tidal 
Restoration 

CM5 Seasonally 
Inundated 
Floodplain 

Restoration Total Allowable Indirect Effects 

O&M 
(Acres) 

Construction 
(Acres) 

O&M 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Permanent 

(Acres) 
Temporary 

(Acres) 

Amphibians                   

California red-legged frog               0 0 

Aquatic habitat 159 0 9 0 0 0 0 0 9 

Upland cover and dispersal habitat 7,766 0 28 0 0 0 0 0 28 

Total 7,925 0 37 0 0 0 0 0 37 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 

California tiger salamander               0 0 

Aquatic breeding habitat 8,273 0 74 0 0 201 0 0 275 

Terrestrial cover and aestivation 29,459 0 305 0 30 659 0 0 994 

Total 37,732 0 379 0 30 861 0 0 1,269 

Invertebrates                   

Valley elderberry longhorn beetle               0 0 

Riparian vegetation 17,786 0 66 0 56 125 200 0 448 

Nonriparian channels and grasslands 16,670 0 148 0 85 261 210 0 704 

Total 34,456 0 214 0 141 387 410 0 1,151 

California linderiella               0 0 

Vernal pool complex 9,607 0 51 0 0 89 0 0 140 

Degraded vernal pool complex 2,713 0 10 0 0 45 0 0 56 

Total 12,320 0 61 0 0 135 0 0 196 

Conservancy fairy shrimp               0 0 

Vernal pool complex 9,607 0 51 0 0 89 0 0 140 

Degraded vernal pool complex 2,713 0 10 0 0 45 0 0 56 

Total 12,320 0 61 0 0 135 0 0 196 

Longhorn fairy shrimp               0 0 

Vernal pool complex 9,607 0 51 0 0 89 0 0 140 

Degraded vernal pool complex 2,713 0 10 0 0 45 0 0 56 

Total 12,320 0 61 0 0 135 0 0 196 

Midvalley fairy shrimp               0 0 

Vernal pool complex 9,607 0 51 0 0 89 0 0 140 

Degraded vernal pool complex 2,713 0 10 0 0 45 0 0 56 

Total 12,320 0 61 0 0 135 0 0 196 

Vernal pool fairy shrimp               0 0 

Vernal pool complex 9,607 0 51 0 0 89 0 0 140 

Degraded vernal pool complex 2,713 0 10 0 0 45 0 0 56 

Total 12,320 0 61 0 0 135 0 0 196 

Vernal pool tadpole shrimp               0 0 

Vernal pool complex 9,607 0 51 0 0 89 0 0 140 

Degraded vernal pool complex 2,713 0 10 0 0 45 0 0 56 

Total 12,320 0 61 0 0 135 0 0 196 

Plants                   

Brittlescale total 451 0 1 0 0 3 0 0 3 

Heartscale total 6,528 0 7 0 0 193 0 0 201 

San Joaquin spearscale total 14,933 0 104 0 48 129 1 0 282 

Carquinez goldenbush total 1,346 0 0 0 0 9 0 0 9 

Delta button celery total 3,361 0 49 0 0 0 350 0 400 

Delta mudwort total 6,081 0 58 0 10 261 122 0 451 

Mason’s lilaeopsis total 6,081 0 58 0 10 261 122 0 451 

Delta tule pea total 5,853 0 2 0 0 420 1 0 423 

Suisun Marsh aster total 5,853 0 2 0 0 420 1 0 423 

Side-flowering skullcap total 2,497 0 29 0 1 80 12 0 122 

Slough thistle total 1,834 0 0 0 0 0 349 0 349 

Soft bird’s-beak total 1,228 0 0 0 0 64 0 0 64 

Suisun thistle total 1,281 0 0 0 0 66 0 0 66 

Vernal Pool Plants                   

Alkali milk-vetch               0 0 

Vernal pool complex 9,557 0 50 0 0 117 0 0 167 

Degraded vernal pool complex 2,576 0 10 0 0 18 0 0 28 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 61 0 0 135 0 0 196 

Legenere               0 0 

Vernal pool complex 9,557 0 50 0 0 117 0 0 167 

Degraded vernal pool complex 2,576 0 10 0 0 18 0 0 28 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 61 0 0 135 0 0 196 

Heckard’s peppergrass               0 0 

Vernal pool complex 9,557 0 50 0 0 117 0 0 167 

Degraded vernal pool complex 2,576 0 10 0 0 18 0 0 28 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 61 0 0 135 0 0 196 

Boggs Lake hedge-hyssop               0 0 

Vernal pool complex 9,557 0 50 0 0 117 0 0 167 

Degraded vernal pool complex 2,576 0 10 0 0 18 0 0 28 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 61 0 0 135 0 0 196 

Dwarf downingia               0 0 

Vernal pool complex 9,557 0 50 0 0 117 0 0 167 

Degraded vernal pool complex 2,576 0 10 0 0 18 0 0 28 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 61 0 0 135 0 0 196 

 1 
2 
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Table 12E-16. Direct Effects on Natural Communities–Alternative 2A with Full Implementation (Near-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 48 0 0 140 8 11 0 0 1 0 0 0 0 1 1 11 0 0 0 14 0 0 0 0 0 0 0 0 70 0 151 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 6 0 0 5 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 13 0 5 

Valley/Foothill Riparian 17,966 55 0 0 32 89 88 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 441 0 119 

Grassland 78,047 320 2 151 120 388 239 0 0 1 0 0 0 0 39 3 345 37 16 6 448 0 0 4 0 0 0 13 35 1,211 151 359 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 3 0 10 0 0 0 13 0 0 0 0 0 0 0 0 58 0 0 

Vernal Pool Complex 12,133 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 204 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent Wetland 1,509 1 0 0 1 25 1 0 0 0 0 0 0 0 0 0 38 0 1 0 40 0 0 0 0 0 0 0 0 66 0 2 

Nontidal Perennial Aquatic 5,567 12 0 0 9 24 12 0 0 0 0 0 0 0 5 2 19 8 0 0 34 0 0 0 0 0 0 0 0 70 0 20 

Managed Wetland 70,798 3 0 75 8 24 44 88 0 1,569 1,099 1,183 42 0 223 141 1,339 26 7 2 5,718 0 0 0 0 0 0 0 0 5,745 75 52 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 2,311 1,539 972 1,711 629 363 0 0 0 0 0 0 0 482 13 3,494 1,386 432 71 5,878 0 0 10 0 1,140 700 0 0 12,207 972 2,074 

Cropland 459,778 2,191 1,489 947 1,632 568 334 0 0 0 0 0 0 0 458 9 3,257 1,345 410 69 5,547 0 0 7 0 1,140 700 0 0 11,642 947 1,966 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 63 0 0 136 0 111 

Wheat 4,731 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 234 57 42 164 31 0 0 0 0 0 0 0 0 32 0 149 331 120 0 632 0 0 0 0 0 0 0 0 953 42 164 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 323 0 0 0 330 0 0 0 0 0 0 0 0 330 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354 43 0 0 397 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 34 18 0 37 5 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57 0 65 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 408 727 11 562 0 0 0 0 0 0 0 0 0 0 0 29 21 23 0 73 0 0 1 0 123 185 0 0 1,518 11 562 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 1 0 22 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22 21 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 12 0 51 0 0 0 0 0 0 0 0 0 0 0 0 0 14 14 0 28 0 0 0 0 0 0 0 0 40 51 0 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 206 99 0 0 306 0 0 

Alfalfa & Alfalfa mixtures 81,396 864 40 46 86 0 12 0 0 0 0 0 0 0 0 0 66 30 28 0 124 0 0 0 0 198 80 0 0 1,306 46 98 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 6 0 0 28 67 0 0 0 0 0 0 0 0 399 1 1,349 47 92 1 1,890 0 0 6 0 0 0 0 0 1,969 0 28 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 0 70 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 68 41 25 0 134 0 0 0 0 0 0 0 0 135 0 0 

Non-irrigated native pasture 3,465 1 0 0 0 301 1 0 0 0 0 0 0 0 5 0 2 0 0 0 8 0 0 0 0 0 0 0 0 310 0 1 

Misc. grasses 422 10 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 2 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 52 0 0 84 0 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 57 0 0 156 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 24 307 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 331 0 8 

Beans (green) 122 1 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 8 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 1 0 0 15 0 0 0 0 0 0 0 0 0 13 0 211 13 0 0 237 0 0 0 0 0 0 0 0 237 0 15 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 23 15 53 87 68 49 0 0 0 0 0 0 0 0 0 132 321 19 0 471 0 0 0 0 0 0 0 0 578 53 136 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 110 63 0 258 0 80 0 0 0 0 0 0 0 0 0 53 32 3 0 88 0 0 0 0 12 19 0 0 292 0 338 

Citrus and Sub-tropical 264 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 5 0 1 

Vineyards 33,980 233 215 645 218 0 0 0 0 0 0 0 0 0 3 0 570 473 58 0 1,103 0 0 0 0 41 99 0 0 1,690 645 218 

Native Vegetation 28,103 173 18 70 143 18 19 0 0 0 0 0 0 0 6 1 301 15 26 29 377 0 0 0 0 0 0 0 0 587 70 163 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 50 29 6 2 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 82 6 15 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non Cropland 27,328 120 50 26 79 62 29 0 0 0 0 0 0 0 25 4 237 41 21 2 330 0 0 3 0 0 0 0 0 565 26 108 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 18 4 0 12 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 6 0 0 0 0 0 0 0 0 28 0 12 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Farmsteads (without residence) 820 14 2 0 4 0 0 0 0 0 0 0 0 0 12 0 27 2 2 0 43 0 0 0 0 0 0 0 0 60 0 4 

Misc. semi-ag (small roads, ditches, non-planted areas of 
cropped fields) 20,602 81 38 25 57 17 25 0 0 0 0 0 0 0 10 2 129 35 18 2 196 0 0 2 0 0 0 0 0 

335 25 82 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 1 42 2 0 0 46 0 0 0 0 0 0 0 0 80 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 6 5 0 4 10 0 0 0 0 0 0 0 0 1 1 32 1 2 0 36 0 0 1 0 0 0 0 0 58 0 5 

Developed 90,660 85 18 2 64 15 16 1 0 13 1 1 0 0 15 1 85 5 1 0 124 0 0 0 0 0 0 0 0 241 2 81 

 1 
2 
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Table 12E-17. Direct Effects on Natural Communities–Alternative 2A with Full Implementation (Late Long-Term) (acres) [Version July 22, 2013] 1 

 
 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 48 0 0 140 8 11 0 0 1 0 0 0 0 1 1 14 0 0 0 18 2 5 0 0 0 0 0 0 76 0 156 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

Tidal Freshwater Emergent Wetland 8,856 6 0 0 5 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 14 0 6 

Valley/Foothill Riparian 17,966 55 0 0 32 89 88 0 0 0 0 0 0 0 0 0 490 25 28 8 552 43 35 0 0 0 0 0 0 738 0 154 

Grassland 78,047 320 2 151 120 388 239 1 0 1 0 1 0 0 74 3 881 61 65 35 1,122 51 34 11 399 0 0 50 35 2,378 151 394 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 2 0 25 0 0 0 27 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Complex 12,133 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 375 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent Wetland 1,509 1 0 0 1 25 1 0 0 0 0 0 0 0 7 0 81 7 3 2 99 0 0 0 0 0 0 0 0 126 0 2 

Nontidal Perennial Aquatic 5,567 12 0 0 9 24 12 0 0 0 0 0 0 0 25 0 94 23 38 10 189 28 16 0 0 0 0 0 0 254 0 36 

Managed Wetland 70,798 3 0 75 8 24 44 68 71 2,499 1,756 6,493 644 1 137 0 1,882 157 30 9 13,746 0 0 0 0 0 0 0 0 13,773 75 52 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 2,311 1,539 972 1,711 629 363 2 0 0 0 0 0 0 1,437 1 18,707 7,316 8,982 3,120 39,565 2,087 1,194 960 3,593 2,000 1,950 0 0 54,634 972 3,268 

Cropland 459,778 2,191 1,489 947 1,632 568 334 2 0 0 0 0 0 0 1,310 1 17,348 6,848 8,426 2,879 36,814 1,947 1,108 862 3,062 2,000 1,950 0 0 50,883 947 3,074 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 159 0 0 287 0 111 

Wheat 4,731 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 0 0 0 0 9 0 9 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 234 57 42 164 31 0 0 0 0 0 0 0 0 27 0 810 646 1,084 251 2,817 132 72 0 0 0 0 0 0 3,270 42 236 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 499 136 4 1 641 0 0 0 0 0 0 0 0 641 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 622 142 0 0 764 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 39 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 34 18 0 37 5 27 0 0 0 0 0 0 0 21 0 605 434 188 55 1,302 123 69 37 147 0 0 0 0 1,665 0 133 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 127 8 0 0 135 0 0 0 0 0 0 0 0 135 0 0 

Corn 102,424 408 727 11 562 0 0 0 0 0 0 0 0 0 80 0 1,109 571 730 148 2,638 251 145 141 550 216 443 0 0 5,374 11 707 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 1 0 22 0 0 20 0 0 0 0 0 0 0 1 0 29 11 93 1 134 0 0 0 0 0 0 0 0 135 22 21 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 49 112 287 1,770 2,233 67 39 0 0 0 0 0 0 2,300 0 39 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 12 0 51 0 0 0 0 0 0 0 0 0 0 0 0 1 15 71 6 92 5 1 0 1 0 0 0 0 110 51 2 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 362 338 0 0 700 0 0 

Alfalfa & Alfalfa mixtures 81,396 864 40 46 86 0 12 0 0 0 0 0 0 0 278 0 4,979 2,255 2,853 399 10,763 604 333 300 866 347 208 0 0 13,992 46 431 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 6 0 0 28 67 0 0 0 0 0 0 0 0 174 0 2,933 82 87 50 3,325 43 21 18 62 0 0 0 0 3,521 0 49 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 1 0 82 30 7 0 121 0 0 0 0 0 0 0 0 184 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 225 1 1,079 121 103 8 1,537 14 6 0 0 0 0 0 0 1,551 0 6 

Non-irrigated native pasture 3,465 1 0 0 0 301 1 2 0 0 0 0 0 0 2 0 10 0 0 0 14 5 2 0 0 0 0 0 0 320 0 3 

Misc. grasses 422 10 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 8 4 0 0 0 0 0 0 35 0 6 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 14 0 29 0 0 0 0 0 0 0 0 29 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 223 0 0 278 0 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173 150 0 0 323 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 24 307 0 8 0 0 0 0 0 0 0 0 0 16 0 421 337 172 16 962 24 14 5 21 0 0 0 0 1,343 0 22 

Beans (green) 122 1 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 181 0 0 0 0 228 0 8 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 45 0 0 0 47 12 7 8 33 0 0 0 0 101 0 7 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 0 0 0 0 0 0 4 0 2 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 8 0 0 0 17 0 0 0 0 0 0 0 0 17 0 0 

Melons, squash, and cucumbers (all types) 4,432 1 0 0 15 0 0 0 0 0 0 0 0 0 0 0 228 64 163 3 458 110 66 71 280 0 0 0 0 921 0 81 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 1 4 0 0 0 0 6 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 23 15 53 87 68 49 0 0 0 0 0 0 0 142 0 1,565 756 1,202 31 3,696 288 171 181 709 0 0 0 0 4,981 53 306 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 0 10 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 133 72 36 0 243 4 1 2 9 0 0 0 0 259 0 2 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 10 0 0 0 22 0 0 0 0 0 0 0 0 22 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 221 0 0 0 232 11 7 3 10 0 0 0 0 255 0 7 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 11 0 0 0 13 0 0 0 0 0 0 0 0 13 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 72 0 0 0 90 6 3 6 25 0 0 0 0 128 0 3 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 110 63 0 258 0 80 0 0 0 0 0 0 0 152 0 421 65 136 1 775 14 10 0 0 22 46 0 0 1,030 0 348 

Citrus and Sub-tropical 264 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 65 6 74 0 0 0 0 2 6 0 0 83 0 1 

Vineyards 33,980 233 215 645 218 0 0 0 0 0 0 0 0 0 25 0 739 569 741 14 2,087 115 67 0 0 72 235 0 0 2,956 645 285 

Native Vegetation 28,103 173 18 70 143 18 19 0 0 0 0 0 0 0 88 0 1,101 519 367 79 2,154 30 23 0 0 0 0 0 0 2,394 70 186 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 50 29 6 2 2 13 0 0 0 0 0 0 0 4 0 48 6 8 1 66 77 45 40 156 0 0 0 0 420 6 60 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 25 0 0 31 0 0 0 0 0 0 0 0 31 0 0 

Non Cropland 27,328 120 50 26 79 62 29 0 0 0 0 0 0 0 127 0 1,359 468 556 241 2,751 140 86 98 531 0 0 0 0 3,751 26 194 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 18 4 0 12 0 0 0 0 0 0 0 0 0 11 0 62 7 9 1 91 6 5 0 0 0 0 0 0 119 0 17 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 6 0 0 0 6 6 3 0 0 0 0 0 0 12 0 3 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 5 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 14 2 0 4 0 0 0 0 0 0 0 0 0 3 0 61 11 15 2 92 5 3 0 0 0 0 0 0 114 0 8 

Misc. semi-ag (small roads, ditches, non-planted areas of cropped 
fields) 20,602 81 38 25 57 17 25 0 0 0 0 0 0 0 104 0 1,058 438 511 228 2,340 114 66 0 531 0 0 0 0 

3,122 25 148 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 104 2 1 0 108 0 0 0 0 0 0 0 0 143 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 6 5 0 4 10 0 0 0 0 0 0 0 0 4 0 63 9 19 9 105 9 9 98 0 0 0 0 0 233 0 13 

Developed 90,660 85 18 2 64 15 16 3 3 39 14 20 2 0 47 0 383 79 58 15 664 125 68 0 0 0 0 0 0 906 2 148 

 1 
2 
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Table 12E-18. Direct Effects on Wildlife and Plants–Alternative 2A with Tunnel Alignment and Isolated Conveyance (Near-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                  

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 7 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 1 

Grassland habitat 3,103 151 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 151 3 27 

Total 6,011 157 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 157 3 27 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 64 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 30 0 534 577 770 3 0 0 0 0 0 0 0 1,349 564 0 0 0 0 0 0 0 0 1,913 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 11 0 229 50 23 0 0 0 0 0 0 0 0 74 241 0 0 0 0 0 0 0 0 315 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 8 0 64 70 24 0 0 0 0 0 0 0 0 94 71 0 0 0 0 0 0 0 0 165 0 0 

Total 35,588 0 0 0 0 0 0 49 7 892 697 817 3 0 0 0 0 0 0 0 1,517 948 0 0 0 0 0 0 0 0 2,465 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 176 151 16 

Total 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 176 151 16 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 58 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 10 5 0 22 9 0 0 0 0 0 0 0 0 31 15 0 0 0 0 0 0 0 0 47 0 0 

Total 7,515 0 0 0 0 0 0 10 5 58 22 9 0 0 0 0 0 0 0 0 89 15 0 0 0 0 0 0 0 0 105 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 3 0 0 1 5 0 0 0 69 0 0 0 0 0 0 0 0 1 0 2 69 0 0 0 0 0 0 0 0 79 0 1 

Secondary habitat 17,915 0 0 0 0 0 0 49 0 0 402 532 2 0 0 0 1 0 0 0 936 50 0 0 0 0 0 0 0 0 986 0 0 

Total 25,382 3 0 0 1 5 0 49 0 69 402 532 2 0 0 0 1 0 1 0 938 120 0 0 0 0 0 0 0 0 1,066 0 1 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 26 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 7 0 0 

Total 6,716 0 0 0 0 0 0 2 5 26 0 0 0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 0 33 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 48 0 0 140 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 85 0 151 

Total 86,263 48 0 0 140 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 85 0 151 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Roosting and foraging - Temporary 16,579 39 280 0 89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 319 0 89 

Foraging 164,676 1,227 406 134 1,009 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,408 134 1,009 

Total 188,594 1,269 686 134 1,099 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,730 134 1,099 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 28 0 0 18 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 410 0 106 

Total 14,850 28 0 0 18 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 410 0 106 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 54 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 5 0 432 605 2 0 0 0 0 0 0 0 1,040 58 0 0 0 0 0 0 0 0 1,097 0 0 

Total 27,707 0 0 0 0 0 0 53 5 54 432 605 2 0 0 0 0 0 0 0 1,040 112 0 0 0 0 0 0 0 0 1,151 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 2,086 1,193 474 1,215 996 504 27 29 192 59 43 0 0 773 152 3,742 882 352 27 6,278 0 0 0 13 0 1,054 527 13 35 12,196 474 1,719 

Nesting habitat 9,796 18 0 0 18 79 54 0 0 4 1 0 0 0 0 0 164 2 1 1 173 0 0 0 0 0 0 0 0 0 270 0 72 

Total 487,675 2,104 1,193 474 1,233 1,075 558 27 29 196 60 43 0 0 773 152 3,906 884 354 27 6,451 0 0 0 13 0 1,054 527 13 35 12,465 474 1,791 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 639 57 162 182 477 84 0 0 0 0 0 0 0 106 0 79 0 0 0 106 79 0 0 2 0 867 126 0 0 2,353 162 266 

Breeding habitat-foraging 60,828 214 0 151 35 105 155 19 2 286 153 99 0 0 1 0 1 0 0 0 272 288 0 0 4 0 0 0 13 35 931 151 189 

Breeding habitat-nesting 1,935 9 0 0 3 13 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0 78 

Nonbreeding habitat-foraging ag 196,713 1,058 771 11 771 0 54 0 0 0 0 0 0 0 332 8 2,065 488 312 19 1,159 2,065 0 0 7 0 120 397 0 0 5,576 11 825 

Nonbreeding habitat-roosting 28,067 24 0 0 11 8 0 36 1 0 230 171 1 0 116 0 0 4 2 1 562 0 0 0 0 0 0 0 0 0 594 0 11 

Nonbreeding habitat-foraging 34,313 106 2 0 86 0 0 0 0 0 0 0 0 0 41 3 355 37 16 6 104 355 0 0 0 0 0 0 0 0 567 0 86 

Total 424,040 2,049 831 325 1,087 603 367 54 2 286 383 270 2 0 595 11 2,499 529 331 26 2,203 2,787 0 0 13 0 987 523 13 35 10,043 325 1,454 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 488 10 220 270 882 245 17 11 122 98 52 0 0 623 5 2,037 143 157 33 3,297 0 0 0 4 0 206 63 13 35 4,998 220 515 

Low-value habitat 254,352 1,360 1,110 214 773 98 144 1 17 23 3 1 0 0 141 148 1,505 397 64 2 2,300 0 0 0 9 0 749 371 0 0 5,997 214 917 

Total 406,366 1,848 1,120 434 1,043 979 389 17 28 145 100 53 0 0 764 152 3,541 540 220 35 5,597 0 0 0 13 0 955 434 13 35 10,995 434 1,432 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 0 0 0 0 0 0 0 0 29 0 5 

Migratory habitat 10,425 21 0 0 16 57 83 0 0 0 0 0 0 0 0 0 216 2 1 1 221 0 0 0 0 0 0 0 0 0 298 0 99 

Total 12,395 21 0 0 16 83 88 0 0 0 0 0 0 0 0 0 217 3 2 1 224 0 0 0 0 0 0 0 0 0 327 0 103 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 29 0 0 24 82 88 0 0 4 1 0 0 0 0 0 218 3 2 1 230 0 0 0 0 0 0 0 0 0 341 0 111 

Foraging habitat 507,922 2,087 1,196 474 1,203 1,008 516 0 32 986 733 931 3 0 0 152 3,578 870 353 27 7,667 0 0 0 13 0 0 0 13 35 12,019 474 1,719 

Total 521,991 2,116 1,196 474 1,226 1,090 604 0 32 991 733 931 3 0 0 153 3,796 873 355 28 7,896 0 0 0 13 0 0 0 13 35 12,360 474 1,830 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 18 0 0 7 9 58 0 0 0 0 0 0 0 0 0 83 1 2 1 87 0 0 0 0 0 0 0 0 0 114 0 65 

Secondary nesting and migratory habitat 5,528 10 0 0 11 3 0 0 0 0 0 0 0 0 0 0 199 5 2 1 206 0 0 0 0 0 0 0 0 0 220 0 11 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 0 3 1 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 76 0 29 

Total 14,547 28 0 0 18 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 410 0 106 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 27 0 0 22 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 38 0 24 

Aquatic - nontidal 19,184 20 5 0 15 59 13 0 0 0 0 0 0 0 5 2 89 9 3 0 109 0 0 0 0 0 0 0 0 0 193 0 27 

Upland-high 21,649 82 2 14 85 178 158 0 0 0 0 0 0 0 43 1 239 32 32 17 364 0 0 0 0 0 0 0 0 0 626 14 243 

Upland-moderate 25,953 282 8 6 77 60 61 0 0 0 0 0 0 0 70 43 552 26 7 1 700 0 0 0 0 0 0 0 0 35 1,085 6 138 

Upland-low 5,683 28 0 0 5 1 0 0 0 0 0 0 0 0 11 0 116 1 1 1 129 0 0 0 0 0 0 0 0 0 158 0 5 

Total 84,567 439 15 20 204 306 234 0 0 0 0 0 0 0 131 48 996 69 43 20 1,305 0 0 0 0 0 0 0 0 35 2,100 20 438 

Aquatic breeding, foraging, and movement (miles) 2,802 12 6 1 8 5 9 0 0 0 0 0 0 0 3 1 30 5 3 1 44 0 0 0 0 0 0 0 0 0 66 1 17 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 50 0 0 80 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 0 132 0 103 

Upland nesting and overwintering habitat 16,184 105 0 3 17 109 70 2 1 48 41 16 0 0 2 0 24 2 0 0 136 0 0 0 4 0 0 0 0 0 354 3 87 

Upland nesting and overwintering habitat-NHD 12,680 55 1 11 25 21 49 5 5 12 7 2 0 0 9 1 88 9 5 2 144 0 0 0 0 0 0 0 0 0 220 11 74 

Total 110,530 209 1 14 122 167 141 52 6 60 48 18 0 0 10 1 111 11 6 2 326 0 0 0 4 0 0 0 0 0 706 14 263 

Aquatic habitat linear (miles) - NHD 1,425 7 4 1 4 1 3 0 0 1 1 1 0 0 1 0 14 3 2 0 24 0 0 0 0 0 0 0 0 0 36 1 8 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 13 151 2 

Total 7,925 6 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 14 151 2 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 5 0 151 6 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 296 151 6 

Total 37,732 5 0 151 6 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 296 151 6 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 55 0 0 32 83 76 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 0 436 0 108 

Nonriparian channels and grasslands 16,670 200 0 0 76 41 94 1 0 9 4 0 0 0 7 0 59 13 6 1 100 0 0 0 0 0 0 0 0 0 341 0 170 

Total 34,456 254 0 0 108 125 170 1 0 9 4 0 0 0 7 1 345 19 10 2 398 0 0 0 0 0 0 0 0 0 777 0 278 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 164 0 31 1 0 0 196 0 0 0 0 0 0 0 0 0 286 32 2 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 

Delta mudwort total 6,081 24 0 0 12 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 31 0 14 

Mason’s lilaeopsis total 6,081 24 0 0 12 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 31 0 14 

Delta tule pea total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Suisun Marsh aster total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Side-flowering skullcap total 2,497 1 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 3 0 0 0 0 0 0 0 0 0 4 0 2 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

 1 
2 
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Table 12E-19. Direct Effects on Wildlife and Plants – Alternative 2A with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

 
Total Existing  

Modeled Habitat 
 in the  

Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 7 0 0 1 0 0 0 0 0 0 0 0 0 5 0 7 3 3 1 19 0 43 35 0 0 0 0 0 0 68 0 35 

Grassland habitat 3,103 151 0 3 27 0 0 0 0 0 0 0 0 0 3 0 11 1 2 0 18 0 26 20 0 0 0 0 0 0 194 3 46 

Total 6,011 157 0 3 27 0 0 0 0 0 0 0 0 0 8 0 19 4 4 1 37 0 69 54 0 0 0 0 0 0 263 3 82 

Riparian woodrat                                                         0   0 0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 33 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 33 

Salt marsh harvest mouse                                                         0   0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 67 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 1 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 5 7 991 807 3,353 160 0 0 0 0 0 0 0 4,320 1,003 0 0 0 0 0 0 0 0 5,323 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 2 3 336 135 317 14 0 0 0 0 0 0 0 467 340 0 0 0 0 0 0 0 0 807 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 6 9 158 164 419 5 0 0 0 0 0 0 0 588 174 0 0 0 0 0 0 0 0 762 0 0 

Total 35,588 0 0 0 0 0 0 13 26 1,552 1,107 4,090 179 0 0 0 0 0 0 0 5,376 1,592 0 0 0 0 0 0 0 0 6,968 0 0 

San Joaquin kit fox                                                         0   0 0 0 

Breeding, foraging, and dispersal habitat 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 181 151 16 

Total 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 181 151 16 

Suisun shrew                                                         0   0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 60 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 97 208 12 0 0 0 0 0 0 0 318 24 0 0 0 0 0 0 0 0 342 0 0 

Total 7,515 0 0 0 0 0 0 7 17 60 97 208 12 0 0 0 0 0 0 0 377 24 0 0 0 0 0 0 0 0 401 0 0 

Birds                                                         0         

California black rail                                                         0   0 0 0 

Primary habitat 7,467 3 0 0 1 5 0 0 0 71 0 0 0 0 5 0 0 1 1 1 3 76 0 0 0 0 0 0 0 0 87 0 1 

Secondary habitat 17,915 0 0 0 0 0 0 29 52 0 587 2,240 118 0 0 0 12 5 0 0 2,951 93 0 0 0 0 0 0 0 0 3,043 0 0 

Total 25,382 3 0 0 1 5 0 29 52 71 587 2,240 118 0 5 0 12 6 2 1 2,954 168 0 0 0 0 0 0 0 0 3,130 0 1 

California clapper rail                                                         0   0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 27 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 5 3 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Total 6,716 0 0 0 0 0 0 5 3 27 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0 35 0 0 

California least tern                                                         0   0 0 0 

Nesting and Migratory Habitat 86,263 48 0 0 140 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 94 0 156 

Total 86,263 48 0 0 140 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 94 0 156 

Greater sandhill crane                                                         0   0 0 0 

Roosting and foraging - Permanent 7,340 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Roosting and foraging - Temporary 16,579 39 280 0 89 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 0 360 0 89 

Foraging 164,676 1,227 406 134 1,009 0 0 0 0 0 0 0 0 0 1 0 1,467 514 614 117 2,713 0 0 0 0 0 300 1,350 4 0 6,000 134 1,009 

Total 188,594 1,269 686 134 1,099 0 0 0 0 0 0 0 0 0 1 0 1,508 514 614 117 2,754 0 0 0 0 0 300 1,350 4 0 6,363 134 1,099 

Least Bell's vireo                                                         0   0 0 0 

Migratory and breeding 14,850 28 0 0 18 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 684 0 127 

Total 14,850 28 0 0 18 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 684 0 127 

Suisun song sparrow                                                         0   0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 55 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 70 0 657 2,712 140 0 0 0 0 0 0 0 3,510 123 0 0 0 0 0 0 0 0 3,633 0 0 

Total 27,707 0 0 0 0 0 0 53 70 55 657 2,712 140 0 0 0 0 0 0 0 3,510 178 0 0 0 0 0 0 0 0 3,688 0 0 

Swainson’s hawk                                                         0   0 0 0 

Foraging habitat 477,879 2,086 1,193 474 1,215 996 504 62 63 411 349 666 11 0 1,319 3 17,988 6,280 7,393 2,814 37,359 0 1,820 1,036 971 3,991 1,849 1,440 50 35 51,790 474 2,755 

Nesting habitat 9,796 18 0 0 18 79 54 0 0 2 4 2 0 0 0 0 258 12 15 2 295 0 38 31 0 0 0 0 0 0 429 0 103 

Total 487,675 2,104 1,193 474 1,233 1,075 558 62 63 413 353 668 11 0 1,319 3 18,246 6,292 7,408 2,816 37,654 0 1,857 1,067 971 3,991 1,849 1,440 50 35 52,219 474 2,858 

Tricolored blackbird                                                         0   0 0 0 

Breeding habitat-ag foraging 102,184 639 57 162 182 477 84 2 0 0 0 0 0 0 338 0 3,635 1,335 1,093 47 2,814 3,635 503 275 7 0 1,521 568 0 0 10,221 162 541 

Breeding habitat-foraging 60,828 214 0 151 35 105 155 10 11 382 299 692 18 0 38 0 254 28 16 2 1,102 647 47 30 11 0 0 0 44 35 2,205 151 219 

Breeding habitat-nesting 1,935 9 0 0 3 13 75 0 0 0 0 0 0 0 6 0 34 10 4 0 21 34 4 2 0 0 0 0 0 0 82 0 80 

Nonbreeding habitat-foraging ag 196,713 1,058 771 11 771 0 54 0 0 0 0 0 0 0 530 1 8,716 2,991 4,115 851 8,489 8,716 652 367 953 3,991 210 945 0 0 25,784 11 1,192 

Nonbreeding habitat-roosting 28,067 24 0 0 11 8 0 5 7 0 404 1,119 29 0 41 0 0 13 10 5 1,633 0 1 1 0 0 0 0 0 0 1,666 0 12 

Nonbreeding habitat-foraging 34,313 106 2 0 86 0 0 0 0 8 44 465 7 0 38 3 651 33 49 33 672 659 3 3 0 0 0 0 7 0 1,449 0 89 

Total 424,040 2,049 831 325 1,087 603 367 17 19 391 746 2,276 54 0 992 3 13,291 4,410 5,287 939 14,732 13,692 1,211 678 971 3,991 1,731 1,513 50 35 41,408 325 2,132 

Western burrowing owl                                                         0   0 0 0 

High-value habitat 152,014 488 10 220 270 882 245 39 40 324 216 795 81 0 620 3 6,253 783 617 158 9,929 0 142 83 11 0 362 159 50 35 12,067 220 598 

Low-value habitat 254,352 1,360 1,110 214 773 98 144 0 4 44 21 14 0 0 478 0 9,281 3,919 3,751 2,226 19,739 0 1,452 827 960 3,991 1,314 952 0 0 30,976 214 1,743 

Total 406,366 1,848 1,120 434 1,043 979 389 39 44 368 236 809 81 0 1,098 3 15,534 4,702 4,368 2,384 29,668 0 1,594 910 971 3,991 1,675 1,111 50 35 43,043 434 2,341 

Western yellow-billed cuckoo                                                         0   0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 86 13 10 1 110 0 6 5 0 0 0 0 0 0 142 0 10 

Migratory habitat 10,425 21 0 0 16 57 83 0 0 0 0 0 0 0 0 0 290 6 9 4 310 0 16 11 0 0 0 0 0 0 403 0 110 

Total 12,395 21 0 0 16 83 88 0 0 0 0 0 0 0 0 0 376 19 20 5 420 0 21 17 0 0 0 0 0 0 544 0 120 

White-tailed kite                                                         0   0 0 0 

Breeding habitat 14,069 29 0 0 24 82 88 0 0 2 4 2 0 0 0 0 339 15 17 3 383 0 42 33 0 0 0 0 0 0 536 0 145 

Foraging habitat 507,922 2,087 1,196 474 1,203 1,008 516 0 71 1,372 1,133 4,528 425 0 0 3 17,811 6,227 7,240 2,815 41,625 0 1,706 968 971 3,991 1,849 1,440 50 35 55,958 474 2,687 

Total 521,991 2,116 1,196 474 1,226 1,090 604 0 71 1,374 1,137 4,530 425 0 0 3 18,151 6,242 7,257 2,818 42,008 0 1,748 1,001 971 3,991 1,849 1,440 50 35 56,495 474 2,832 

Yellow-breasted chat                                                         0   0 0 0 

Primary nesting and migratory habitat 8,178 18 0 0 7 9 58 0 0 0 0 0 0 0 0 0 149 14 16 3 182 0 23 15 0 0 0 0 0 0 233 0 81 

Secondary nesting and migratory habitat 5,528 10 0 0 11 3 0 0 0 0 0 0 0 0 0 0 328 9 9 3 349 0 5 6 0 0 0 0 0 0 367 0 17 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 2 1 8 1 2 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 85 0 29 

Total 14,547 28 0 0 18 83 88 2 1 8 1 2 0 0 0 0 478 23 25 6 545 0 28 21 0 0 0 0 0 0 684 0 127 
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Resource 

 
Total Existing  

Modeled Habitat 
 in the  

Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                         0         

Giant garter snake                                                         0   0 0 0 

Aquatic - tidal 12,097 27 0 0 22 9 2 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 2 3 0 0 0 0 0 0 39 0 26 

Aquatic - nontidal 19,184 20 5 0 15 59 13 0 0 0 0 0 0 0 37 0 237 38 60 21 393 0 34 21 0 0 0 0 0 0 511 0 48 

Upland-high 21,649 82 2 14 85 178 158 0 0 0 0 0 0 0 33 0 477 17 26 39 594 0 0 0 0 0 0 0 0 0 856 14 243 

Upland-moderate 25,953 282 8 6 77 60 61 0 0 0 0 0 0 0 60 0 1,019 128 140 28 1,375 0 27 24 0 0 0 0 0 35 1,786 6 163 

Upland-low 5,683 28 0 0 5 1 0 0 0 0 0 0 0 0 7 0 137 4 3 2 154 0 20 18 0 0 0 0 0 0 203 0 23 

Total 84,567 439 15 20 204 306 234 0 0 0 0 0 0 0 139 1 1,870 188 230 90 2,518 0 82 65 0 0 0 0 0 35 3,395 20 503 

Aquatic breeding, foraging, and movement (miles) 2,802 12 6 1 8 5 9 0 0 0 0 0 0 0 8 0 73 18 23 16 138 0 2 1 0 0 0 0 0 0 162 1 18 

Western pond turtle                                                         0   0 0 0 

Aquatic habitat 81,666 50 0 0 80 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 32 21 0 0 0 0 0 0 163 0 124 

Upland nesting and overwintering habitat 16,184 105 0 3 17 109 70 3 5 86 95 139 2 0 13 0 113 6 5 4 473 0 12 15 10 0 0 0 0 0 708 3 102 

Upland nesting and overwintering habitat-NHD 12,680 55 1 11 25 21 49 9 9 48 11 64 1 0 12 1 203 16 15 11 399 0 4 2 0 0 0 0 0 0 480 11 76 

Total 110,530 209 1 14 122 167 141 57 14 134 107 203 3 0 24 1 316 22 20 15 917 0 48 39 10 0 0 0 0 0 1,351 14 302 

Aquatic habitat linear (miles) - NHD 1,425 7 4 1 4 1 3 0 0 2 2 7 1 0 4 0 43 15 20 12 106 0 2 1 0 0 0 0 0 0 120 1 9 

Amphibians                                                         0         

California red-legged frog                                                         0   0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 29 151 2 

Total 7,925 6 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 30 151 2 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                         0   0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 5 0 151 6 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 638 151 6 

Total 37,732 5 0 151 6 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 638 151 6 

Invertebrates                                                         0         

Valley elderberry longhorn beetle                                                         0   0 0 0 

Riparian vegetation 17,786 55 0 0 32 83 76 0 0 0 0 0 0 0 0 0 490 25 28 8 552 0 43 35 0 0 0 0 0 0 733 0 143 

Nonriparian channels and grasslands 16,670 200 0 0 76 41 94 1 2 11 10 18 0 0 18 0 149 16 22 13 260 0 9 14 0 0 0 0 0 0 511 0 185 

Total 34,456 254 0 0 108 125 170 1 2 11 10 18 0 0 18 0 640 42 50 21 813 0 52 49 0 0 0 0 0 0 1,244 0 328 

California linderiella                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Conservancy fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Longhorn fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Midvalley fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool tadpole shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Heartscale total 6,528 0 0 0 0 0 0 1 0 1 0 0 0 0 38 0 253 7 6 0 306 0 0 0 0 0 0 0 0 0 306 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 83 0 525 4 8 0 622 0 1 1 0 0 0 0 0 0 713 32 3 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 0 0 0 0 0 0 28 0 8 

Delta mudwort total 6,081 24 0 0 12 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 33 0 16 

Mason’s lilaeopsis total 6,081 24 0 0 12 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 33 0 16 

Delta tule pea total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 

Suisun Marsh aster total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 

Side-flowering skullcap total 2,497 1 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 1 1 0 0 0 0 0 0 5 0 2 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 0 0 0 0 5 0 6 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Legenere                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 
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Resource 

 
Total Existing  

Modeled Habitat 
 in the  

Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Heckard’s peppergrass                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Boggs Lake hedge-hyssop                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Dwarf downingia                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

 1 
2 
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Table 12E-20. Indirect Effects–Alternative 2A [Version July 24, 2013] 1 

Resource 

Total Existing Modeled 
Habitat in the Plan Area 

(Acres) 

CM1 Water Facilities and 
Operation 

CM2 Yolo Bypass Fisheries 
Enhancement 

CM4 Tidal 
Restoration 

CM5 Seasonally 
Inundated 
Floodplain 

Restoration Total Allowable Indirect Effects 

O&M 
(Acres) 

Construction 
(Acres) 

O&M 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Permanent 

(Acres) 
Temporary 

(Acres) 

Mammals                   

Riparian brush rabbit               0 0 

Riparian habitat 2,909 0 18 0 0 51 343 0 412 

Grassland habitat 3,103 0 162 0 0 51 263 0 476 

Total 6,011 0 180 0 0 102 606 0 888 

Riparian woodrat               0 0 

Habitat 2,166 0 2 0 0 18 256 0 276 

Total 2,166 0 2 0 0 18 256 0 276 

Salt marsh harvest mouse               0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 93 0 0 93 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 60 0 0 60 

Upland secondary 749 0 0 0 0 55 0 0 55 

Managed wetland—wetland primary, low long-term conservation value 21,891 0 0 0 0 140 0 0 140 

Managed wetland—wetland secondary, low long-term conservation value 2,800 0 0 0 0 45 0 0 45 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 37 0 0 37 

Total 35,588 0 0 0 0 429 0 0 429 

San Joaquin kit fox               0 0 

Breeding, foraging, and dispersal habitat 5,327 0 169 0 0 0 0 0 169 

Total 5,327 0 169 0 0 0 0 0 169 

Suisun shrew               0 0 

Primary habitat 3,128 0 0 0 0 83 0 0 83 

Secondary habitat 4,387 0 0 0 0 84 0 0 84 

Total 7,515 0 0 0 0 167 0 0 167 

Birds                   

California black rail               0 0 

Primary habitat 7,467 0 117 0 5 364 0 0 487 

Secondary habitat 17,915 0 2 0 0 428 2 0 433 

Total 25,382 0 120 0 5 793 2 0 919 

California clapper rail               0 0 

Primary habitat 296 0 0 0 0 19 0 0 19 

Secondary habitat 6,420 0 0 0 0 523 0 0 523 

Total 6,716 0 0 0 0 542 0 0 542 

California least tern               0 0 

Nesting and Migratory Habitat 86,263 0 1,243 0 44 2,785 850 0 4,922 

Total 86,263 0 1,243 0 44 2,785 850 0 4,922 

Greater sandhill crane               0 0 

Roosting and foraging - Permanent 7,340 0 219 0 0 0 0 0 219 

Roosting and foraging - Temporary 16,579 0 1,451 0 0 174 0 0 1,625 

Foraging 164,676 30 8,435 0 0 1,825 0 30 10,260 

Total 188,594 30 10,105 0 0 1,999 0 30 12,104 

Least Bell's vireo               0 0 

Migratory and breeding 14,850 0 166 0 244 619 406 0 1,436 

Total 14,850 0 166 0 244 619 406 0 1,436 

Suisun song sparrow               0 0 

Primary habitat 3,722 0 0 0 0 287 0 0 287 

Secondary habitat 23,986 0 0 0 0 584 0 0 584 

Total 27,707 0 0 0 0 871 0 0 871 

Swainson’s hawk               0 0 

Foraging habitat 477,879 0 7,456 0 2,275 6,013 3,201 0 18,945 

Nesting habitat 9,796 0 134 0 255 361 470 0 1,220 

Total 487,675 0 7,590 0 2,530 6,373 3,672 0 20,165 

Tricolored blackbird               0 0 

Breeding habitat-ag foraging 102,184 16 657 0 1,612 1,152 852 16 4,274 

Breeding habitat-foraging 60,828 0 388 0 931 2,389 532 0 4,240 

Breeding habitat-nesting 1,935 0 39 0 89 43 114 0 285 

Nonbreeding habitat-foraging ag 196,713 8 8,449 0 38 2,856 1,604 8 12,947 

Nonbreeding habitat-roosting 28,067 0 355 0 49 1,214 25 0 1,644 

Nonbreeding habitat-foraging 34,313 5 801 0 0 1,324 33 5 2,158 

Total 424,040 29 10,689 0 2,721 8,978 3,161 29 25,549 

Western burrowing owl               0 0 

High-value habitat 152,014 0 1,375 0 1,202 3,038 541 0 6,156 

Low-value habitat 254,352 0 4,668 0 512 1,632 1,977 0 8,790 

Total 406,366 0 6,044 0 1,714 4,671 2,518 0 14,946 

Western yellow-billed cuckoo               0 0 

Breeding habitat 1,970 0 8 0 24 98 66 0 196 

Migratory habitat 10,425 0 134 0 220 398 318 0 1,070 

Total 12,395 0 142 0 244 496 384 0 1,267 

White-tailed kite               0 0 

Breeding habitat 14,069 0 190 0 269 543 523 0 1,526 

Foraging habitat 507,922 0 7,477 0 2,297 6,477 2,982 0 19,233 

Total 521,991 0 7,668 0 2,566 7,020 3,505 0 20,759 

Yellow-breasted chat               0 0 

Primary nesting and migratory habitat 8,178 0 72 0 80 388 272 0 811 

Secondary nesting and migratory habitat 5,528 0 95 0 5 172 135 0 406 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 160 74 0 0 234 

Total 14,547 0 166 0 244 634 406 0 1,451 

Reptiles                   

Giant garter snake               0 0 

Aquatic - tidal 12,097 0 169 0 13 219 131 0 532 

Aquatic - nontidal 19,184 0 90 0 133 103 22 0 348 

Upland-high 21,649 0 286 0 242 372 0 0 900 

Upland-moderate 25,953 0 355 0 125 773 314 0 1,567 

Upland-low 5,683 0 58 0 1 150 279 0 488 

Total 84,567 0 958 0 516 1,616 745 0 3,835 

Aquatic breeding, foraging, and movement (miles) 2,802 0 40 0 11 33 22 0 105 

Western pond turtle               0 0 

Aquatic habitat 81,666 0 598 0 150 1,856 619 0 3,224 

Upland nesting and overwintering habitat 16,184 0 149 0 115 331 245 0 841 

Upland nesting and overwintering habitat-NHD 12,680 0 120 0 37 243 30 0 431 

Total 110,530 0 868 0 303 2,430 895 0 4,495 

Aquatic habitat linear (miles) - NHD 1,425 0 17 0 1 14 3 0 35 
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Resource 

Total Existing Modeled 
Habitat in the Plan Area 

(Acres) 

CM1 Water Facilities and 
Operation 

CM2 Yolo Bypass Fisheries 
Enhancement 

CM4 Tidal 
Restoration 

CM5 Seasonally 
Inundated 
Floodplain 

Restoration Total Allowable Indirect Effects 

O&M 
(Acres) 

Construction 
(Acres) 

O&M 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Permanent 

(Acres) 
Temporary 

(Acres) 

Amphibians                   

California red-legged frog               0 0 

Aquatic habitat 159 0 0 0 0 0 0 0 0 

Upland cover and dispersal habitat 7,766 0 147 0 0 0 0 0 147 

Total 7,925 0 147 0 0 0 0 0 147 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 

California tiger salamander               0 0 

Aquatic breeding habitat 8,273 0 0 0 0 201 0 0 201 

Terrestrial cover and aestivation 29,459 0 206 0 30 659 0 0 895 

Total 37,732 0 206 0 30 861 0 0 1,096 

Invertebrates                   

Valley elderberry longhorn beetle               0 0 

Riparian vegetation 17,786 0 92 0 56 125 200 0 474 

Nonriparian channels and grasslands 16,670 0 222 0 85 261 210 0 777 

Total 34,456 0 314 0 141 387 410 0 1,251 

California linderiella               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 12 0 0 45 0 0 57 

Total 12,320 0 14 0 0 135 0 0 149 

Conservancy fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 12 0 0 45 0 0 57 

Total 12,320 0 14 0 0 135 0 0 149 

Longhorn fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 12 0 0 45 0 0 57 

Total 12,320 0 14 0 0 135 0 0 149 

Midvalley fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 12 0 0 45 0 0 57 

Total 12,320 0 14 0 0 135 0 0 149 

Vernal pool fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 12 0 0 45 0 0 57 

Total 12,320 0 14 0 0 135 0 0 149 

Vernal pool tadpole shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 12 0 0 45 0 0 57 

Total 12,320 0 14 0 0 135 0 0 149 

Plants                   

Brittlescale total 451 0 0 0 0 3 0 0 3 

Heartscale total 6,528 0 0 0 0 193 0 0 193 

San Joaquin spearscale total 14,933 0 24 0 48 129 1 0 202 

Carquinez goldenbush total 1,346 0 0 0 0 9 0 0 9 

Delta button celery total 3,361 0 13 0 0 0 350 0 364 

Delta mudwort total 6,081 0 91 0 10 261 122 0 484 

Mason’s lilaeopsis total 6,081 0 91 0 10 261 122 0 484 

Delta tule pea total 5,853 0 6 0 0 420 1 0 428 

Suisun Marsh aster total 5,853 0 6 0 0 420 1 0 428 

Side-flowering skullcap total 2,497 0 13 0 1 80 12 0 106 

Slough thistle total 1,834 0 0 0 0 0 349 0 349 

Soft bird’s-beak total 1,228 0 0 0 0 64 0 0 64 

Suisun thistle total 1,281 0 0 0 0 66 0 0 66 

Vernal Pool Plants                   

Alkali milk-vetch               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 12 0 0 18 0 0 30 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 14 0 0 135 0 0 149 

Legenere               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 12 0 0 18 0 0 30 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 14 0 0 135 0 0 149 

Heckard’s peppergrass               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 12 0 0 18 0 0 30 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 14 0 0 135 0 0 149 

Boggs Lake hedge-hyssop               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 12 0 0 18 0 0 30 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 14 0 0 135 0 0 149 

Dwarf downingia               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 12 0 0 18 0 0 30 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

 1 
2 
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Table 12E-21. Direct Effects on Natural Communities–Alternative 2B with Full Implementation (Near-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 34 0 0 171 8 11 0 0 1 0 0 0 0 1 1 11 0 0 0 14 0 0 0 0 0 0 0 0 55 0 182 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 8 0 0 16 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 15 0 16 

Valley/Foothill Riparian 17,966 48 0 2 54 89 88 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 434 2 142 

Grassland 78,047 406 0 224 158 388 239 0 0 1 0 0 0 0 39 3 345 37 16 6 448 0 0 4 0 0 0 13 35 1,295 224 397 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 3 0 10 0 0 0 13 0 0 0 0 0 0 0 0 58 0 0 

Vernal Pool Complex 12,133 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 204 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent 
Wetland 1,509 5 0 0 7 25 1 0 0 0 0 0 0 0 0 0 38 0 1 0 40 0 0 0 0 0 0 0 0 

70 0 8 

Nontidal Perennial Aquatic 5,567 19 0 0 5 24 12 0 0 0 0 0 0 0 5 2 19 8 0 0 34 0 0 0 0 0 0 0 0 76 0 17 

Managed Wetland 70,798 6 0 0 20 24 44 88 0 1,569 1,099 1,183 42 0 223 141 1,339 26 7 2 5,718 0 0 0 0 0 0 0 0 5,748 0 64 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 7,450 435 10,543 2,504 629 363 0 0 0 0 0 0 0 482 13 3,494 1,386 432 71 5,878 0 0 10 0 1,140 700 0 0 16,242 10,543 2,867 

Cropland 459,778 6,989 419 10,025 2,389 568 334 0 0 0 0 0 0 0 458 9 3,257 1,345 410 69 5,547 0 0 7 0 1,140 700 0 0 15,371 10,025 2,722 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 63 0 0 136 0 111 

Wheat 4,731 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 508 91 523 194 31 0 0 0 0 0 0 0 0 32 0 149 331 120 0 632 0 0 0 0 0 0 0 0 1,261 523 194 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 323 0 0 0 330 0 0 0 0 0 0 0 0 330 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354 43 0 0 397 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 122 0 142 64 5 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 127 142 91 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 1,228 93 2,540 512 0 0 0 0 0 0 0 0 0 0 0 29 21 23 0 73 0 0 1 0 123 185 0 0 1,704 2,540 512 

Grain sorghum 324 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 

Sudan 6,356 1 0 22 14 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22 34 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 29 0 51 6 0 0 0 0 0 0 0 0 0 0 0 0 14 14 0 28 0 0 0 0 0 0 0 0 58 51 6 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 206 99 0 0 306 0 0 

Alfalfa & Alfalfa mixtures 81,396 1,668 0 2,965 416 0 12 0 0 0 0 0 0 0 0 0 66 30 28 0 124 0 0 0 0 198 80 0 0 2,070 2,965 428 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 24 0 3 0 67 0 0 0 0 0 0 0 0 399 1 1,349 47 92 1 1,890 0 0 6 0 0 0 0 0 1,988 3 0 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 0 70 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 68 41 25 0 134 0 0 0 0 0 0 0 0 135 0 0 

Non-irrigated native pasture 3,465 0 0 0 0 301 1 0 0 0 0 0 0 0 5 0 2 0 0 0 8 0 0 0 0 0 0 0 0 309 0 1 

Misc. grasses 422 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 

Turf farms 3,740 111 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 111 0 40 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 59 0 53 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 52 0 0 143 53 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 57 0 0 156 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 494 0 458 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 494 458 70 

Beans (green) 122 1 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 7 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 31 0 23 45 0 0 0 0 0 0 0 0 0 13 0 211 13 0 0 237 0 0 0 0 0 0 0 0 268 23 45 

Onions/garlic 303 15 0 64 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 64 28 

Potatoes 3,053 28 41 165 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 69 165 2 

Tomatoes (processing) 31,366 477 24 788 226 68 49 0 0 0 0 0 0 0 0 0 132 321 19 0 471 0 0 0 0 0 0 0 0 1,040 788 275 

Flowers, nursery, Christmas trees 114 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 

Misc. truck 1,585 35 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35 0 1 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 158 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 158 3 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 1 0 16 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 16 5 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 431 0 188 164 0 80 0 0 0 0 0 0 0 0 0 53 32 3 0 88 0 0 0 0 12 19 0 0 550 188 244 

Citrus and Sub-tropical 264 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 6 0 1 

Vineyards 33,980 1,316 170 1,542 400 0 0 0 0 0 0 0 0 0 3 0 570 473 58 0 1,103 0 0 0 0 41 99 0 0 2,729 1,542 400 

Native Vegetation 28,103 294 0 274 145 18 19 0 0 0 0 0 0 0 6 1 301 15 26 29 377 0 0 0 0 0 0 0 0 690 274 165 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 106 0 50 2 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 108 50 15 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non Cropland 27,328 461 16 518 116 62 29 0 0 0 0 0 0 0 25 4 237 41 21 2 330 0 0 3 0 0 0 0 0 871 518 144 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 34 0 21 14 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 6 0 0 0 0 0 0 0 0 40 21 14 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 23 0 7 5 0 0 0 0 0 0 0 0 0 12 0 27 2 2 0 43 0 0 0 0 0 0 0 0 66 7 5 

Misc. semi-ag (small roads, ditches, non-planted 
areas of cropped fields) 20,602 388 15 463 95 17 25 0 0 0 0 0 0 0 10 2 129 35 18 2 196 0 0 2 0 0 0 0 0 

619 463 120 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 1 42 2 0 0 46 0 0 0 0 0 0 0 0 80 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 16 1 27 2 10 0 0 0 0 0 0 0 0 1 1 32 1 2 0 36 0 0 1 0 0 0 0 0 63 27 2 

Developed 90,660 154 3 36 81 15 16 1 0 13 1 1 0 0 15 1 85 5 1 0 124 0 0 0 0 0 0 0 0 296 36 97 
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Table 12E-22. Direct Effects on Natural Communities–Alternative 2B with Full Implementation (Late Long-Term) (acres) [Version July 22, 2013] 1 

 
 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable Tunnel 
Material (Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 34 0 0 171 8 11 0 0 1 0 0 0 0 1 1 14 0 0 0 18 2 5 0 0 0 0 0 0 62 0 187 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

Tidal Freshwater Emergent Wetland 8,856 8 0 0 16 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 16 0 17 

Valley/Foothill Riparian 17,966 48 0 2 54 89 88 0 0 0 0 0 0 0 0 0 490 25 28 8 552 43 35 0 0 0 0 0 0 731 2 177 

Grassland 78,047 406 0 224 158 388 239 1 0 1 0 1 0 0 74 3 881 61 65 35 1,122 51 34 11 399 0 0 50 35 2,462 224 431 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 2 0 25 0 0 0 27 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Complex 12,133 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 375 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent 
Wetland 1,509 5 0 0 7 25 1 0 0 0 0 0 0 0 7 0 81 7 3 2 99 0 0 0 0 0 0 0 0 

130 0 8 

Nontidal Perennial Aquatic 5,567 19 0 0 5 24 12 0 0 0 0 0 0 0 25 0 94 23 38 10 189 28 16 0 0 0 0 0 0 260 0 32 

Managed Wetland 70,798 6 0 0 20 24 44 68 71 2,499 1,756 6,493 644 1 137 0 1,882 157 30 9 13,746 0 0 0 0 0 0 0 0 13,776 0 64 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 7,450 435 10,543 2,504 629 363 2 0 0 0 0 0 0 1,437 1 18,707 7,316 8,982 3,120 39,565 2,087 1,194 960 3,593 2,000 1,950 0 0 58,669 10,543 4,061 

Cropland 459,778 6,989 419 10,025 2,389 568 334 2 0 0 0 0 0 0 1,310 1 17,348 6,848 8,426 2,879 36,814 1,947 1,108 862 3,062 2,000 1,950 0 0 54,611 10,025 3,831 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 159 0 0 287 0 111 

Wheat 4,731 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 0 0 0 0 9 0 0 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 508 91 523 194 31 0 0 0 0 0 0 0 0 27 0 810 646 1,084 251 2,817 132 72 0 0 0 0 0 0 3,578 523 265 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 499 136 4 1 641 0 0 0 0 0 0 0 0 641 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 622 142 0 0 764 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 39 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 122 0 142 64 5 27 0 0 0 0 0 0 0 21 0 605 434 188 55 1,302 123 69 37 147 0 0 0 0 1,736 142 160 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 127 8 0 0 135 0 0 0 0 0 0 0 0 135 0 0 

Corn 102,424 1,228 93 2,540 512 0 0 0 0 0 0 0 0 0 80 0 1,109 571 730 148 2,638 251 145 141 550 216 443 0 0 5,560 2,540 657 

Grain sorghum 324 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 

Sudan 6,356 1 0 22 14 0 20 0 0 0 0 0 0 0 1 0 29 11 93 1 134 0 0 0 0 0 0 0 0 136 22 34 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 49 112 287 1,770 2,233 67 39 0 0 0 0 0 0 2,300 0 39 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 29 0 51 6 0 0 0 0 0 0 0 0 0 0 0 1 15 71 6 92 5 1 0 1 0 0 0 0 128 51 8 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 362 338 0 0 700 0 0 

Alfalfa & Alfalfa mixtures 81,396 1,668 0 2,965 416 0 12 0 0 0 0 0 0 0 278 0 4,979 2,255 2,853 399 10,763 604 333 300 866 347 208 0 0 14,756 2,965 760 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 24 0 3 0 67 0 0 0 0 0 0 0 0 174 0 2,933 82 87 50 3,325 43 21 18 62 0 0 0 0 3,540 3 21 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 1 0 82 30 7 0 121 0 0 0 0 0 0 0 0 184 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 225 1 1,079 121 103 8 1,537 14 6 0 0 0 0 0 0 1,551 0 7 

Non-irrigated native pasture 3,465 0 0 0 0 301 1 2 0 0 0 0 0 0 2 0 10 0 0 0 14 5 2 0 0 0 0 0 0 319 0 3 

Misc. grasses 422 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 8 4 0 0 0 0 0 0 24 0 23 

Turf farms 3,740 111 0 0 40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 111 0 40 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 14 0 29 0 0 0 0 0 0 0 0 29 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 59 0 53 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 223 0 0 337 53 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173 150 0 0 323 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 494 0 458 70 0 0 0 0 0 0 0 0 0 16 0 421 337 172 16 962 24 14 5 21 0 0 0 0 1,506 458 84 

Beans (green) 122 1 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 181 0 0 0 0 228 0 7 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 45 0 0 0 47 12 7 8 33 0 0 0 0 101 0 7 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 0 0 0 0 0 0 4 0 2 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 8 0 0 0 17 0 0 0 0 0 0 0 0 17 0 0 

Melons, squash, and cucumbers (all types) 4,432 31 0 23 45 0 0 0 0 0 0 0 0 0 0 0 228 64 163 3 458 110 66 71 280 0 0 0 0 951 23 110 

Onions/garlic 303 15 0 64 28 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 1 4 0 0 0 0 21 64 28 

Potatoes 3,053 28 41 165 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 69 165 2 

Tomatoes (processing) 31,366 477 24 788 226 68 49 0 0 0 0 0 0 0 142 0 1,565 756 1,202 31 3,696 288 171 181 709 0 0 0 0 5,443 788 445 

Flowers, nursery, Christmas trees 114 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 0 10 0 0 

Misc. truck 1,585 35 0 0 0 0 1 0 0 0 0 0 0 0 3 0 133 72 36 0 243 4 1 2 9 0 0 0 0 294 0 2 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 10 0 0 0 22 0 0 0 0 0 0 0 0 22 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 158 3 0 0 0 0 0 0 0 0 0 10 0 221 0 0 0 232 11 7 3 10 0 0 0 0 255 158 10 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 11 0 0 0 13 0 0 0 0 0 0 0 0 13 0 0 

Cabbage 222 1 0 16 5 0 0 0 0 0 0 0 0 0 18 0 72 0 0 0 90 6 3 6 25 0 0 0 0 129 16 8 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 431 0 188 164 0 80 0 0 0 0 0 0 0 152 0 421 65 136 1 775 14 10 0 0 22 46 0 0 1,288 188 253 

Citrus and Sub-tropical 264 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 65 6 74 0 0 0 0 2 6 0 0 85 0 1 

Vineyards 33,980 1,316 170 1,542 400 0 0 0 0 0 0 0 0 0 25 0 739 569 741 14 2,087 115 67 0 0 72 235 0 0 3,995 1,542 467 

Native Vegetation 28,103 294 0 274 145 18 19 0 0 0 0 0 0 0 88 0 1,101 519 367 79 2,154 30 23 0 0 0 0 0 0 2,497 274 188 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 106 0 50 2 2 13 0 0 0 0 0 0 0 4 0 48 6 8 1 66 77 45 40 156 0 0 0 0 446 50 60 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 25 0 0 31 0 0 0 0 0 0 0 0 31 0 0 

Non Cropland 27,328 461 16 518 116 62 29 0 0 0 0 0 0 0 127 0 1,359 468 556 241 2,751 140 86 98 531 0 0 0 0 4,058 518 230 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 34 0 21 14 0 0 0 0 0 0 0 0 0 11 0 62 7 9 1 91 6 5 0 0 0 0 0 0 130 21 19 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 6 0 0 0 6 6 3 0 0 0 0 0 0 12 0 3 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 5 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable Tunnel 
Material (Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 23 0 7 5 0 0 0 0 0 0 0 0 0 3 0 61 11 15 2 92 5 3 0 0 0 0 0 0 120 7 8 

Misc. semi-ag (small roads, ditches, non-planted 
areas of cropped fields) 20,602 388 15 463 95 17 25 0 0 0 0 0 0 0 104 0 1,058 438 511 228 2,340 114 66 0 531 0 0 0 0 

3,406 463 186 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 104 2 1 0 108 0 0 0 0 0 0 0 0 143 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 16 1 27 2 10 0 0 0 0 0 0 0 0 4 0 63 9 19 9 105 9 9 98 0 0 0 0 0 238 27 11 

Developed 90,660 154 3 36 81 15 16 3 3 39 14 20 2 0 47 0 383 79 58 15 664 125 68 0 0 0 0 0 0 961 36 165 

 1 2 
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Table 12E-23. Direct Effects on Wildlife and Plants–Alternative 2B with Tunnel Alignment and Isolated Conveyance (Near-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 5 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 5 

Grassland habitat 3,103 138 0 5 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 138 5 25 

Total 6,011 143 0 5 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 143 5 30 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Total 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 64 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 30 0 534 577 770 3 0 0 0 0 0 0 0 1,349 564 0 0 0 0 0 0 0 0 1,913 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 11 0 229 50 23 0 0 0 0 0 0 0 0 74 241 0 0 0 0 0 0 0 0 315 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 8 0 64 70 24 0 0 0 0 0 0 0 0 94 71 0 0 0 0 0 0 0 0 165 0 0 

Total 35,588 0 0 0 0 0 0 49 7 892 697 817 3 0 0 0 0 0 0 0 1,517 948 0 0 0 0 0 0 0 0 2,465 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 172 0 151 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 175 151 14 

Total 5,327 172 0 151 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 175 151 14 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 58 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 10 5 0 22 9 0 0 0 0 0 0 0 0 31 15 0 0 0 0 0 0 0 0 47 0 0 

Total 7,515 0 0 0 0 0 0 10 5 58 22 9 0 0 0 0 0 0 0 0 89 15 0 0 0 0 0 0 0 0 105 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 0 0 0 4 5 0 0 0 69 0 0 0 0 0 0 0 0 1 0 2 69 0 0 0 0 0 0 0 0 76 0 4 

Secondary habitat 17,915 0 0 0 0 0 0 49 0 0 402 532 2 0 0 0 1 0 0 0 936 50 0 0 0 0 0 0 0 0 986 0 0 

Total 25,382 0 0 0 4 5 0 49 0 69 402 532 2 0 0 0 1 0 1 0 938 120 0 0 0 0 0 0 0 0 1,063 0 4 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 26 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 7 0 0 

Total 6,716 0 0 0 0 0 0 2 5 26 0 0 0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 0 33 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 34 0 0 171 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 71 0 182 

Total 86,263 34 0 0 171 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 71 0 182 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 151 0 642 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 151 642 180 

Foraging 164,676 3,022 223 3,479 1,367 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 6,020 3,479 1,367 

Total 188,594 3,173 223 4,122 1,547 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 6,171 4,122 1,547 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 22 0 0 43 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 404 0 130 

Total 14,850 22 0 0 43 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 404 0 130 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 54 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 5 0 432 605 2 0 0 0 0 0 0 0 1,040 58 0 0 0 0 0 0 0 0 1,097 0 0 

Total 27,707 0 0 0 0 0 0 53 5 54 432 605 2 0 0 0 0 0 0 0 1,040 112 0 0 0 0 0 0 0 0 1,151 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 5,269 208 8,084 1,859 996 504 27 29 192 59 43 0 0 773 152 3,742 882 352 27 6,278 0 0 0 13 0 1,054 527 13 35 14,393 8,084 2,363 

Nesting habitat 9,796 34 0 9 25 79 54 0 0 4 1 0 0 0 0 0 164 2 1 1 173 0 0 0 0 0 0 0 0 0 286 9 79 

Total 487,675 5,303 208 8,093 1,884 1,075 558 27 29 196 60 43 0 0 773 152 3,906 884 354 27 6,451 0 0 0 13 0 1,054 527 13 35 14,679 8,093 2,442 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 1,005 0 1,071 126 477 84 0 0 0 0 0 0 0 106 0 79 0 0 0 106 79 0 0 2 0 867 126 0 0 2,662 1,071 210 

Breeding habitat-foraging 60,828 198 0 154 29 105 155 19 2 286 153 99 0 0 1 0 1 0 0 0 272 288 0 0 4 0 0 0 13 35 915 154 184 

Breeding habitat-nesting 1,935 7 0 0 3 13 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 78 

Nonbreeding habitat-foraging ag 196,713 2,792 184 5,170 1,119 0 54 0 0 0 0 0 0 0 332 8 2,065 488 312 19 1,159 2,065 0 0 7 0 120 397 0 0 6,724 5,170 1,172 

Nonbreeding habitat-roosting 28,067 17 0 0 48 8 0 36 1 0 230 171 1 0 116 0 0 4 2 1 562 0 0 0 0 0 0 0 0 0 587 0 48 

Nonbreeding habitat-foraging 34,313 208 0 70 128 0 0 0 0 0 0 0 0 0 41 3 355 37 16 6 104 355 0 0 0 0 0 0 0 0 667 70 128 

Total 424,040 4,228 184 6,465 1,453 603 367 54 2 286 383 270 2 0 595 11 2,499 529 331 26 2,203 2,787 0 0 13 0 987 523 13 35 11,576 6,465 1,820 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 698 0 473 306 882 245 17 11 122 98 52 0 0 623 5 2,037 143 157 33 3,297 0 0 0 4 0 206 63 13 35 5,197 473 551 

Low-value habitat 254,352 2,706 73 5,242 1,285 98 144 1 17 23 3 1 0 0 141 148 1,505 397 64 2 2,300 0 0 0 9 0 749 371 0 0 6,307 5,242 1,429 

Total 406,366 3,404 73 5,715 1,591 979 389 17 28 145 100 53 0 0 764 152 3,541 540 220 35 5,597 0 0 0 13 0 955 434 13 35 11,504 5,715 1,980 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 4 0 0 3 26 5 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 0 0 0 0 0 0 0 0 32 0 7 

Migratory habitat 10,425 13 0 0 36 57 83 0 0 0 0 0 0 0 0 0 216 2 1 1 221 0 0 0 0 0 0 0 0 0 291 0 119 

Total 12,395 17 0 0 38 83 88 0 0 0 0 0 0 0 0 0 217 3 2 1 224 0 0 0 0 0 0 0 0 0 323 0 126 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 40 0 9 46 82 88 0 0 4 1 0 0 0 0 0 218 3 2 1 230 0 0 0 0 0 0 0 0 0 351 9 133 

Foraging habitat 507,922 5,251 208 8,065 1,834 1,008 516 0 32 986 733 931 3 0 0 152 3,578 870 353 27 7,667 0 0 0 13 0 0 0 13 35 14,195 8,065 2,351 

Total 521,991 5,290 208 8,074 1,880 1,090 604 0 32 991 733 931 3 0 0 153 3,796 873 355 28 7,896 0 0 0 13 0 0 0 13 35 14,546 8,074 2,484 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 7 0 0 33 9 58 0 0 0 0 0 0 0 0 0 83 1 2 1 87 0 0 0 0 0 0 0 0 0 103 0 91 

Secondary nesting and migratory habitat 5,528 15 0 0 10 3 0 0 0 0 0 0 0 0 0 0 199 5 2 1 206 0 0 0 0 0 0 0 0 0 225 0 10 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 0 3 1 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 76 0 29 

Total 14,547 22 0 0 43 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 404 0 130 



 Detailed Accounting of Direct Effects of Alternatives on Natural Communities and Covered Species 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12E-61 
2015 

ICF 00139.14 

 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 21 0 0 64 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 32 0 67 

Aquatic - nontidal 19,184 99 1 80 15 59 13 0 0 0 0 0 0 0 5 2 89 9 3 0 109 0 0 0 0 0 0 0 0 0 267 80 27 

Upland-high 21,649 176 0 39 102 178 158 0 0 0 0 0 0 0 43 1 239 32 32 17 364 0 0 0 0 0 0 0 0 0 719 39 260 

Upland-moderate 25,953 216 0 38 99 60 61 0 0 0 0 0 0 0 70 43 552 26 7 1 700 0 0 0 0 0 0 0 0 35 1,011 38 160 

Upland-low 5,683 19 0 0 24 1 0 0 0 0 0 0 0 0 11 0 116 1 1 1 129 0 0 0 0 0 0 0 0 0 149 0 24 

Total 84,567 531 1 156 304 306 234 0 0 0 0 0 0 0 131 48 996 69 43 20 1,305 0 0 0 0 0 0 0 0 35 2,178 156 538 

Aquatic breeding, foraging, and movement (miles) 2,802 21 0 22 12 5 9 0 0 0 0 0 0 0 3 1 30 5 3 1 44 0 0 0 0 0 0 0 0 0 69 22 22 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 49 0 0 129 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 0 131 0 152 

Upland nesting and overwintering habitat 16,184 108 0 11 22 109 70 2 1 48 41 16 0 0 2 0 24 2 0 0 136 0 0 0 4 0 0 0 0 0 357 11 91 

Upland nesting and overwintering habitat-NHD 12,680 83 0 32 24 21 49 5 5 12 7 2 0 0 9 1 88 9 5 2 144 0 0 0 0 0 0 0 0 0 248 32 74 

Total 110,530 240 0 43 175 167 141 52 6 60 48 18 0 0 10 1 111 11 6 2 326 0 0 0 4 0 0 0 0 0 736 43 317 

Aquatic habitat linear (miles) - NHD 1,425 19 1 21 4 1 3 0 0 1 1 1 0 0 1 0 14 3 2 0 24 0 0 0 0 0 0 0 0 0 44 21 7 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 13 151 3 

Total 7,925 6 0 151 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 14 151 3 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 13 0 151 3 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 305 151 3 

Total 37,732 13 0 151 3 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 305 151 3 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 48 0 2 54 83 76 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 0 429 2 130 

Nonriparian channels and grasslands 16,670 165 0 0 95 41 94 1 0 9 4 0 0 0 7 0 59 13 6 1 100 0 0 0 0 0 0 0 0 0 306 0 189 

Total 34,456 212 0 2 149 125 170 1 0 9 4 0 0 0 7 1 345 19 10 2 398 0 0 0 0 0 0 0 0 0 735 2 320 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 

San Joaquin spearscale total 14,933 34 0 32 3 56 0 0 0 1 0 0 0 0 164 0 31 1 0 0 196 0 0 0 0 0 0 0 0 0 286 32 3 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 

Delta mudwort total 6,081 14 0 0 30 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 22 0 32 

Mason’s lilaeopsis total 6,081 14 0 0 30 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 22 0 32 

Delta tule pea total 5,853 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 2 

Suisun Marsh aster total 5,853 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 2 

Side-flowering skullcap total 2,497 1 0 0 6 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 3 0 0 0 0 0 0 0 0 0 4 0 6 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 203 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 203 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 203 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 203 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 203 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

 1 
2 
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Table 12E-24. Direct Effects on Wildlife and Plants – Alternative 2B with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                  

Riparian brush rabbit                                                            0 0 0 

Riparian habitat 2,909 5 0 0 5 0 0 0 0 0 0 0 0 0 5 0 7 3 3 1 19 0 43 35 0 0 0 0 0 0 67 0 40 

Grassland habitat 3,103 138 0 5 25 0 0 0 0 0 0 0 0 0 3 0 11 1 2 0 18 0 26 20 0 0 0 0 0 0 181 5 45 

Total 6,011 143 0 5 30 0 0 0 0 0 0 0 0 0 8 0 19 4 4 1 37 0 69 54 0 0 0 0 0 0 248 5 85 

Riparian woodrat                                                         0   0 0 0 

Habitat 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 34 

Total 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 34 

Salt marsh harvest mouse                                                         0   0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 67 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 1 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 5 7 991 807 3,353 160 0 0 0 0 0 0 0 4,320 1,003 0 0 0 0 0 0 0 0 5,323 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 2 3 336 135 317 14 0 0 0 0 0 0 0 467 340 0 0 0 0 0 0 0 0 807 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 6 9 158 164 419 5 0 0 0 0 0 0 0 588 174 0 0 0 0 0 0 0 0 762 0 0 

Total 35,588 0 0 0 0 0 0 13 26 1,552 1,107 4,090 179 0 0 0 0 0 0 0 5,376 1,592 0 0 0 0 0 0 0 0 6,968 0 0 

San Joaquin kit fox                                                         0   0 0 0 

Breeding, foraging, and dispersal habitat 5,327 172 0 151 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 180 151 14 

Total 5,327 172 0 151 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 180 151 14 

Suisun shrew                                                         0   0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 60 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 97 208 12 0 0 0 0 0 0 0 318 24 0 0 0 0 0 0 0 0 342 0 0 

Total 7,515 0 0 0 0 0 0 7 17 60 97 208 12 0 0 0 0 0 0 0 377 24 0 0 0 0 0 0 0 0 401 0 0 

Birds                                                         0         

California black rail                                                         0   0 0 0 

Primary habitat 7,467 0 0 0 4 5 0 0 0 71 0 0 0 0 5 0 0 1 1 1 3 76 0 0 0 0 0 0 0 0 84 0 4 

Secondary habitat 17,915 0 0 0 0 0 0 29 52 0 587 2,240 118 0 0 0 12 5 0 0 2,951 93 0 0 0 0 0 0 0 0 3,043 0 0 

Total 25,382 0 0 0 4 5 0 29 52 71 587 2,240 118 0 5 0 12 6 2 1 2,954 168 0 0 0 0 0 0 0 0 3,127 0 4 

California clapper rail                                                         0   0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 27 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 5 3 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Total 6,716 0 0 0 0 0 0 5 3 27 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0 35 0 0 

California least tern                                                         0   0 0 0 

Nesting and Migratory Habitat 86,263 34 0 0 171 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 79 0 187 

Total 86,263 34 0 0 171 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 79 0 187 

Greater sandhill crane                                                         0   0 0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 151 0 642 180 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 0 192 642 180 

Foraging 164,676 3,022 223 3,479 1,367 0 0 0 0 0 0 0 0 0 1 0 1,467 514 614 117 2,713 0 0 0 0 0 300 1,350 4 0 7,612 3,479 1,367 

Total 188,594 3,173 223 4,122 1,547 0 0 0 0 0 0 0 0 0 1 0 1,508 514 614 117 2,754 0 0 0 0 0 300 1,350 4 0 7,804 4,122 1,547 

Least Bell's vireo                                                         0   0 0 0 

Migratory and breeding 14,850 22 0 0 43 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 678 0 151 

Total 14,850 22 0 0 43 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 678 0 151 

Suisun song sparrow                                                         0   0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 55 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 70 0 657 2,712 140 0 0 0 0 0 0 0 3,510 123 0 0 0 0 0 0 0 0 3,633 0 0 

Total 27,707 0 0 0 0 0 0 53 70 55 657 2,712 140 0 0 0 0 0 0 0 3,510 178 0 0 0 0 0 0 0 0 3,688 0 0 

Swainson’s hawk                                                         0   0 0 0 

Foraging habitat 477,879 5,269 208 8,084 1,859 996 504 62 63 411 349 666 11 0 1,319 3 17,988 6,280 7,393 2,814 37,359 0 1,820 1,036 971 3,991 1,849 1,440 50 35 53,988 8,084 3,399 

Nesting habitat 9,796 34 0 9 25 79 54 0 0 2 4 2 0 0 0 0 258 12 15 2 295 0 38 31 0 0 0 0 0 0 445 9 110 

Total 487,675 5,303 208 8,093 1,884 1,075 558 62 63 413 353 668 11 0 1,319 3 18,246 6,292 7,408 2,816 37,654 0 1,857 1,067 971 3,991 1,849 1,440 50 35 54,433 8,093 3,509 

Tricolored blackbird                                                         0   0 0 0 

Breeding habitat-ag foraging 102,184 1,005 0 1,071 126 477 84 2 0 0 0 0 0 0 338 0 3,635 1,335 1,093 47 2,814 3,635 503 275 7 0 1,521 568 0 0 10,531 1,071 485 

Breeding habitat-foraging 60,828 198 0 154 29 105 155 10 11 382 299 692 18 0 38 0 254 28 16 2 1,102 647 47 30 11 0 0 0 44 35 2,189 154 214 

Breeding habitat-nesting 1,935 7 0 0 3 13 75 0 0 0 0 0 0 0 6 0 34 10 4 0 21 34 4 2 0 0 0 0 0 0 81 0 80 

Nonbreeding habitat-foraging ag 196,713 2,792 184 5,170 1,119 0 54 0 0 0 0 0 0 0 530 1 8,716 2,991 4,115 851 8,489 8,716 652 367 953 3,991 210 945 0 0 26,931 5,170 1,539 

Nonbreeding habitat-roosting 28,067 17 0 0 48 8 0 5 7 0 404 1,119 29 0 41 0 0 13 10 5 1,633 0 1 1 0 0 0 0 0 0 1,660 0 49 

Nonbreeding habitat-foraging 34,313 208 0 70 128 0 0 0 0 8 44 465 7 0 38 3 651 33 49 33 672 659 3 3 0 0 0 0 7 0 1,549 70 131 

Total 424,040 4,228 184 6,465 1,453 603 367 17 19 391 746 2,276 54 0 992 3 13,291 4,410 5,287 939 14,732 13,692 1,211 678 971 3,991 1,731 1,513 50 35 42,941 6,465 2,498 

Western burrowing owl                                                         0   0 0 0 

High-value habitat 152,014 698 0 473 306 882 245 39 40 324 216 795 81 0 620 3 6,253 783 617 158 9,929 0 142 83 11 0 362 159 50 35 12,267 473 634 

Low-value habitat 254,352 2,706 73 5,242 1,285 98 144 0 4 44 21 14 0 0 478 0 9,281 3,919 3,751 2,226 19,739 0 1,452 827 960 3,991 1,314 952 0 0 31,285 5,242 2,256 

Total 406,366 3,404 73 5,715 1,591 979 389 39 44 368 236 809 81 0 1,098 3 15,534 4,702 4,368 2,384 29,668 0 1,594 910 971 3,991 1,675 1,111 50 35 43,552 5,715 2,889 

Western yellow-billed cuckoo                                                         0   0 0 0 

Breeding habitat 1,970 4 0 0 3 26 5 0 0 0 0 0 0 0 0 0 86 13 10 1 110 0 6 5 0 0 0 0 0 0 145 0 13 

Migratory habitat 10,425 13 0 0 36 57 83 0 0 0 0 0 0 0 0 0 290 6 9 4 310 0 16 11 0 0 0 0 0 0 395 0 130 

Total 12,395 17 0 0 38 83 88 0 0 0 0 0 0 0 0 0 376 19 20 5 420 0 21 17 0 0 0 0 0 0 540 0 142 

White-tailed kite                                                         0   0 0 0 

Breeding habitat 14,069 40 0 9 46 82 88 0 0 2 4 2 0 0 0 0 339 15 17 3 383 0 42 33 0 0 0 0 0 0 547 9 167 

Foraging habitat 507,922 5,251 208 8,065 1,834 1,008 516 0 71 1,372 1,133 4,528 425 0 0 3 17,811 6,227 7,240 2,815 41,625 0 1,706 968 971 3,991 1,849 1,440 50 35 58,134 8,065 3,319 

Total 521,991 5,290 208 8,074 1,880 1,090 604 0 71 1,374 1,137 4,530 425 0 0 3 18,151 6,242 7,257 2,818 42,008 0 1,748 1,001 971 3,991 1,849 1,440 50 35 58,681 8,074 3,485 

Yellow-breasted chat                                                         0   0 0 0 

Primary nesting and migratory habitat 8,178 7 0 0 33 9 58 0 0 0 0 0 0 0 0 0 149 14 16 3 182 0 23 15 0 0 0 0 0 0 222 0 106 

Secondary nesting and migratory habitat 5,528 15 0 0 10 3 0 0 0 0 0 0 0 0 0 0 328 9 9 3 349 0 5 6 0 0 0 0 0 0 372 0 16 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 2 1 8 1 2 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 85 0 29 

Total 14,547 22 0 0 43 83 88 2 1 8 1 2 0 0 0 0 478 23 25 6 545 0 28 21 0 0 0 0 0 0 679 0 151 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                         0         

Giant garter snake                                                         0   0 0 0 

Aquatic - tidal 12,097 21 0 0 64 9 2 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 2 3 0 0 0 0 0 0 33 0 69 

Aquatic - nontidal 19,184 99 1 80 15 59 13 0 0 0 0 0 0 0 37 0 237 38 60 21 393 0 34 21 0 0 0 0 0 0 585 80 48 

Upland-high 21,649 176 0 39 102 178 158 0 0 0 0 0 0 0 33 0 477 17 26 39 594 0 0 0 0 0 0 0 0 0 948 39 260 

Upland-moderate 25,953 216 0 38 99 60 61 0 0 0 0 0 0 0 60 0 1,019 128 140 28 1,375 0 27 24 0 0 0 0 0 35 1,713 38 184 

Upland-low 5,683 19 0 0 24 1 0 0 0 0 0 0 0 0 7 0 137 4 3 2 154 0 20 18 0 0 0 0 0 0 193 0 42 

Total 84,567 531 1 156 304 306 234 0 0 0 0 0 0 0 139 1 1,870 188 230 90 2,518 0 82 65 0 0 0 0 0 35 3,473 156 604 

Aquatic breeding, foraging, and movement (miles) 2,802 21 0 22 12 5 9 0 0 0 0 0 0 0 8 0 73 18 23 16 138 0 2 1 0 0 0 0 0 0 165 22 23 

Western pond turtle                                                         0   0 0 0 

Aquatic habitat 81,666 49 0 0 129 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 32 21 0 0 0 0 0 0 163 0 173 

Upland nesting and overwintering habitat 16,184 108 0 11 22 109 70 3 5 86 95 139 2 0 13 0 113 6 5 4 473 0 12 15 10 0 0 0 0 0 712 11 107 

Upland nesting and overwintering habitat-NHD 12,680 83 0 32 24 21 49 9 9 48 11 64 1 0 12 1 203 16 15 11 399 0 4 2 0 0 0 0 0 0 507 32 76 

Total 110,530 240 0 43 175 167 141 57 14 134 107 203 3 0 24 1 316 22 20 15 917 0 48 39 10 0 0 0 0 0 1,381 43 355 

Aquatic habitat linear (miles) - NHD 1,425 19 1 21 4 1 3 0 0 2 2 7 1 0 4 0 43 15 20 12 106 0 2 1 0 0 0 0 0 0 129 21 8 

Amphibians                                                         0         

California red-legged frog                                                         0   0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 29 151 3 

Total 7,925 6 0 151 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 30 151 3 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                         0   0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 13 0 151 3 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 647 151 3 

Total 37,732 13 0 151 3 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 647 151 3 

Invertebrates                                                         0         

Valley elderberry longhorn beetle                                                         0   0 0 0 

Riparian vegetation 17,786 48 0 2 54 83 76 0 0 0 0 0 0 0 0 0 490 25 28 8 552 0 43 35 0 0 0 0 0 0 726 2 165 

Nonriparian channels and grasslands 16,670 165 0 0 95 41 94 1 2 11 10 18 0 0 18 0 149 16 22 13 260 0 9 14 0 0 0 0 0 0 475 0 204 

Total 34,456 212 0 2 149 125 170 1 2 11 10 18 0 0 18 0 640 42 50 21 813 0 52 49 0 0 0 0 0 0 1,201 2 369 

California linderiella                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Conservancy fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Longhorn fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Midvalley fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool tadpole shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Heartscale total 6,528 0 0 0 0 0 0 1 0 1 0 0 0 0 38 0 253 7 6 0 306 0 0 0 0 0 0 0 0 0 306 0 0 

San Joaquin spearscale total 14,933 34 0 32 3 56 0 0 0 1 0 0 0 0 83 0 525 4 8 0 622 0 1 1 0 0 0 0 0 0 713 32 3 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 0 0 0 0 0 0 28 0 8 

Delta mudwort total 6,081 14 0 0 30 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 24 0 34 

Mason’s lilaeopsis total 6,081 14 0 0 30 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 24 0 34 

Delta tule pea total 5,853 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 2 

Suisun Marsh aster total 5,853 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 2 

Side-flowering skullcap total 2,497 1 0 0 6 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 1 1 0 0 0 0 0 0 5 0 7 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 0 0 0 0 5 0 6 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Legenere                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Heckard’s peppergrass                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Boggs Lake hedge-hyssop                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Dwarf downingia                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 3 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 4 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

 1 
2 
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Table 12E-25. Indirect Effects–Alternative 2B [Version July 24, 2013] 1 

Resource 
Total Existing Modeled Habitat in the Plan 

Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 
CM4 Tidal 

Restoration 
CM5 Seasonally Inundated 

Floodplain Restoration 
Total Allowable Indirect Effects 

O&M (Acres) 
Construction 

(Acres) 
O&M 

(Acres) 
Construction 

(Acres) 
Construction 

(Acres) 
Construction (Acres) 

Permanent 

(Acres) 
Temporary 

(Acres) 

Mammals                   

Riparian brush rabbit               0 0 

Riparian habitat 2,909 0 21 0 0 51 343 0 415 

Grassland habitat 3,103 0 176 0 0 51 263 0 490 

Total 6,011 0 197 0 0 102 606 0 905 

Riparian woodrat               0 0 

Habitat 2,166 0 9 0 0 18 256 0 283 

Total 2,166 0 9 0 0 18 256 0 283 

Salt marsh harvest mouse               0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 93 0 0 93 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 60 0 0 60 

Upland secondary 749 0 0 0 0 55 0 0 55 

Managed wetland—wetland primary, low long-term 
conservation value 21,891 0 0 0 0 140 0 0 

140 

Managed wetland—wetland secondary, low long-term 
conservation value 2,800 0 0 0 0 45 0 0 

45 

Managed wetland—upland, low long-term conservation 
value 3,787 0 0 0 0 37 0 0 

37 

Total 35,588 0 0 0 0 429 0 0 429 

San Joaquin kit fox               0 0 

Breeding, foraging, and dispersal habitat 5,327 0 170 0 0 0 0 0 170 

Total 5,327 0 170 0 0 0 0 0 170 

Suisun shrew               0 0 

Primary habitat 3,128 0 0 0 0 83 0 0 83 

Secondary habitat 4,387 0 0 0 0 84 0 0 84 

Total 7,515 0 0 0 0 167 0 0 167 

Birds                   

California black rail               0 0 

Primary habitat 7,467 0 49 0 5 364 0 0 418 

Secondary habitat 17,915 0 4 0 0 428 2 0 434 

Total 25,382 0 52 0 5 793 2 0 852 

California clapper rail               0 0 

Primary habitat 296 0 0 0 0 19 0 0 19 

Secondary habitat 6,420 0 0 0 0 523 0 0 523 

Total 6,716 0 0 0 0 542 0 0 542 

California least tern               0 0 

Nesting and Migratory Habitat 86,263 0 1,049 0 44 2,785 850 0 4,728 

Total 86,263 0 1,049 0 44 2,785 850 0 4,728 

Greater sandhill crane               0 0 

Roosting and foraging - Permanent 7,340 0 173 0 0 0 0 0 173 

Roosting and foraging - Temporary 16,579 0 1,148 0 0 174 0 0 1,322 

Foraging 164,676 70 7,417 0 0 1,825 0 70 9,242 

Total 188,594 70 8,738 0 0 1,999 0 70 10,736 

Least Bell's vireo               0 0 

Migratory and breeding 14,850 0 246 0 244 619 406 0 1,516 

Total 14,850 0 246 0 244 619 406 0 1,516 

Suisun song sparrow               0 0 

Primary habitat 3,722 0 0 0 0 287 0 0 287 

Secondary habitat 23,986 0 0 0 0 584 0 0 584 

Total 27,707 0 0 0 0 871 0 0 871 

Swainson’s hawk               0 0 

Foraging habitat 477,879 1 8,009 0 2,275 6,013 3,201 1 19,498 

Nesting habitat 9,796 0 200 0 255 361 470 0 1,286 

Total 487,675 1 8,209 0 2,530 6,373 3,672 1 20,784 

Tricolored blackbird               0 0 

Breeding habitat-ag foraging 102,184 8 733 0 1,612 1,152 852 8 4,350 

Breeding habitat-foraging 60,828 0 409 0 931 2,389 532 0 4,262 

Breeding habitat-nesting 1,935 0 37 0 89 43 114 0 283 

Nonbreeding habitat-foraging ag 196,713 52 7,055 0 38 2,856 1,604 52 11,553 

Nonbreeding habitat-roosting 28,067 0 274 0 49 1,214 25 0 1,563 

Nonbreeding habitat-foraging 34,313 4 608 0 0 1,324 33 4 1,965 

Total 424,040 64 9,117 0 2,721 8,978 3,161 64 23,977 

Western burrowing owl               0 0 

High-value habitat 152,014 0 1,134 0 1,202 3,038 541 0 5,915 

Low-value habitat 254,352 0 4,260 0 512 1,632 1,977 0 8,381 

Total 406,366 0 5,394 0 1,714 4,671 2,518 0 14,296 

Western yellow-billed cuckoo               0 0 

Breeding habitat 1,970 0 43 0 24 98 66 0 231 

Migratory habitat 10,425 0 165 0 220 398 318 0 1,102 

Total 12,395 0 208 0 244 496 384 0 1,333 

White-tailed kite               0 0 

Breeding habitat 14,069 0 281 0 269 543 523 0 1,617 

Foraging habitat 507,922 1 7,904 0 2,297 6,477 2,982 1 19,660 

Total 521,991 1 8,186 0 2,566 7,020 3,505 1 21,277 

Yellow-breasted chat               0 0 

Primary nesting and migratory habitat 8,178 0 142 0 80 388 272 0 882 

Secondary nesting and migratory habitat 5,528 0 104 0 5 172 135 0 415 

Suisun Marsh/upper Yolo Bypass nest and migratory 
habitat 841 0 0 0 160 74 0 0 

234 

Total 14,547 0 247 0 244 634 406 0 1,532 

Reptiles                   

Giant garter snake               0 0 

Aquatic - tidal 12,097 0 159 0 13 219 131 0 522 

Aquatic - nontidal 19,184 0 136 0 133 103 22 0 394 

Upland-high 21,649 0 270 0 242 372 0 0 884 

Upland-moderate 25,953 0 380 0 125 773 314 0 1,592 

Upland-low 5,683 0 73 0 1 150 279 0 503 

Total 84,567 0 1,018 0 516 1,616 745 0 3,895 

Aquatic breeding, foraging, and movement (miles) 2,802 0 30 0 11 33 22 0 96 

Western pond turtle               0 0 

Aquatic habitat 81,666 0 448 0 150 1,856 619 0 3,073 

Upland nesting and overwintering habitat 16,184 0 183 0 115 331 245 0 875 

Upland nesting and overwintering habitat-NHD 12,680 0 96 0 37 243 30 0 407 

Total 110,530 0 727 0 303 2,430 895 0 4,355 

Aquatic habitat linear (miles) - NHD 1,425 0 18 0 1 14 3 0 36 
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Resource 
Total Existing Modeled Habitat in the Plan 

Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 
CM4 Tidal 

Restoration 
CM5 Seasonally Inundated 

Floodplain Restoration 
Total Allowable Indirect Effects 

O&M (Acres) 
Construction 

(Acres) 
O&M 

(Acres) 
Construction 

(Acres) 
Construction 

(Acres) 
Construction (Acres) 

Permanent 

(Acres) 
Temporary 

(Acres) 

Amphibians                   

California red-legged frog               0 0 

Aquatic habitat 159 0 0 0 0 0 0 0 0 

Upland cover and dispersal habitat 7,766 0 147 0 0 0 0 0 147 

Total 7,925 0 147 0 0 0 0 0 147 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 

California tiger salamander               0 0 

Aquatic breeding habitat 8,273 0 0 0 0 201 0 0 201 

Terrestrial cover and aestivation 29,459 0 212 0 30 659 0 0 901 

Total 37,732 0 212 0 30 861 0 0 1,102 

Invertebrates                   

Valley elderberry longhorn beetle               0 0 

Riparian vegetation 17,786 0 66 0 56 125 200 0 448 

Nonriparian channels and grasslands 16,670 0 163 0 85 261 210 0 718 

Total 34,456 0 229 0 141 387 410 0 1,167 

California linderiella               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 14 0 0 45 0 0 59 

Total 12,320 0 15 0 0 135 0 0 150 

Conservancy fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 14 0 0 45 0 0 59 

Total 12,320 0 15 0 0 135 0 0 150 

Longhorn fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 14 0 0 45 0 0 59 

Total 12,320 0 15 0 0 135 0 0 150 

Midvalley fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 14 0 0 45 0 0 59 

Total 12,320 0 15 0 0 135 0 0 150 

Vernal pool fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 14 0 0 45 0 0 59 

Total 12,320 0 15 0 0 135 0 0 150 

Vernal pool tadpole shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 14 0 0 45 0 0 59 

Total 12,320 0 15 0 0 135 0 0 150 

Plants                   

Brittlescale total 451 0 0 0 0 3 0 0 3 

Heartscale total 6,528 0 0 0 0 193 0 0 193 

San Joaquin spearscale total 14,933 0 24 0 48 129 1 0 202 

Carquinez goldenbush total 1,346 0 0 0 0 9 0 0 9 

Delta button celery total 3,361 0 12 0 0 0 350 0 363 

Delta mudwort total 6,081 0 89 0 10 261 122 0 482 

Mason’s lilaeopsis total 6,081 0 89 0 10 261 122 0 482 

Delta tule pea total 5,853 0 6 0 0 420 1 0 428 

Suisun Marsh aster total 5,853 0 6 0 0 420 1 0 428 

Side-flowering skullcap total 2,497 0 13 0 1 80 12 0 106 

Slough thistle total 1,834 0 0 0 0 0 349 0 349 

Soft bird’s-beak total 1,228 0 0 0 0 64 0 0 64 

Suisun thistle total 1,281 0 0 0 0 66 0 0 66 

Vernal Pool Plants                   

Alkali milk-vetch               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 14 0 0 18 0 0 32 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Legenere               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 14 0 0 18 0 0 32 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Heckard’s peppergrass               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 14 0 0 18 0 0 32 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Boggs Lake hedge-hyssop               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 14 0 0 18 0 0 32 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Dwarf downingia               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 14 0 0 18 0 0 32 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

 1 
2 
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Table 12E-26. Direct Effects on Natural Communities–Alternative 2C with Full Implementation (Near-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 25 0 0 117 8 11 0 0 1 0 0 0 0 1 1 11 0 0 0 14 0 0 0 0 0 0 0 0 47 0 128 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 0 0 0 1 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 7 0 1 

Valley/Foothill Riparian 17,966 40 0 3 83 89 88 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 426 3 171 

Grassland 78,047 337 22 21 299 388 239 0 0 1 0 0 0 0 39 3 345 37 16 6 448 0 0 4 0 0 0 13 35 1,247 21 538 

Alkali Seasonal Wetland Complex 3,723 13 0 1 8 45 0 0 0 0 0 0 0 0 3 0 10 0 0 0 13 0 0 0 0 0 0 0 0 71 1 8 

Vernal Pool Complex 12,133 29 0 20 17 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 230 20 17 

Other Natural Seasonal Wetland 842 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 

Nontidal Freshwater Perennial Emergent 
Wetland 1,509 0 0 0 5 25 1 0 0 0 0 0 0 0 0 0 38 0 1 0 40 0 0 0 0 0 0 0 0 

65 0 6 

Nontidal Perennial Aquatic 5,567 22 0 2 19 24 12 0 0 0 0 0 0 0 5 2 19 8 0 0 34 0 0 0 0 0 0 0 0 79 2 30 

Managed Wetland 70,798 1 0 135 10 24 44 88 0 1,569 1,099 1,183 42 0 223 141 1,339 26 7 2 5,718 0 0 0 0 0 0 0 0 5,743 135 54 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 5,225 848 6,494 2,987 629 363 0 0 0 0 0 0 0 482 13 3,494 1,386 432 71 5,878 0 0 10 0 1,140 700 0 0 14,430 6,494 3,349 

Cropland 459,778 4,918 831 6,187 2,848 568 334 0 0 0 0 0 0 0 458 9 3,257 1,345 410 69 5,547 0 0 7 0 1,140 700 0 0 13,711 6,187 3,182 

Grain and Hay Crops 1,507 8 0 0 7 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 63 0 0 144 0 118 

Wheat 4,731 367 0 229 61 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 367 229 61 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 425 0 556 183 31 0 0 0 0 0 0 0 0 32 0 149 331 120 0 632 0 0 0 0 0 0 0 0 1,088 556 183 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 323 0 0 0 330 0 0 0 0 0 0 0 0 330 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354 43 0 0 397 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 340 176 566 38 5 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 521 566 65 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 679 327 760 277 0 0 0 0 0 0 0 0 0 0 0 29 21 23 0 73 0 0 1 0 123 185 0 0 1,388 760 277 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 110 0 241 3 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 110 241 23 

Beans (dry) 6,025 6 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 3 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 105 0 65 91 0 0 0 0 0 0 0 0 0 0 0 0 14 14 0 28 0 0 0 0 0 0 0 0 133 65 91 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 206 99 0 0 306 0 0 

Alfalfa & Alfalfa mixtures 81,396 1,014 0 851 406 0 12 0 0 0 0 0 0 0 0 0 66 30 28 0 124 0 0 0 0 198 80 0 0 1,417 851 418 

Clover 41 5 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 1 0 

Mixed pasture 30,750 160 123 199 317 67 0 0 0 0 0 0 0 0 399 1 1,349 47 92 1 1,890 0 0 6 0 0 0 0 0 2,246 199 317 

Non-irrigated mixed pasture 2,995 26 0 0 30 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 0 97 0 30 

Native Pasture 8,376 32 10 2 25 1 0 0 0 0 0 0 0 0 0 0 68 41 25 0 134 0 0 0 0 0 0 0 0 177 2 25 

Non-irrigated native pasture 3,465 27 11 13 45 301 1 0 0 0 0 0 0 0 5 0 2 0 0 0 8 0 0 0 0 0 0 0 0 347 13 46 

Misc. grasses 422 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 

Turf farms 3,740 89 0 91 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 89 91 50 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 9 0 1 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 1 21 

Rice 10,259 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 52 0 0 84 0 0 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 57 0 0 156 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Beans (green) 122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 141 0 222 81 0 0 0 0 0 0 0 0 0 13 0 211 13 0 0 237 0 0 0 0 0 0 0 0 377 222 81 

Onions/garlic 303 1 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 202 25 410 165 68 49 0 0 0 0 0 0 0 0 0 132 321 19 0 471 0 0 0 0 0 0 0 0 766 410 214 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Misc. truck 1,585 4 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 

Bush berries 218 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Strawberries 18 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 86 0 47 191 0 80 0 0 0 0 0 0 0 0 0 53 32 3 0 88 0 0 0 0 12 19 0 0 206 47 271 

Citrus and Sub-tropical 264 8 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 12 0 8 

Vineyards 33,980 759 52 1,475 465 0 0 0 0 0 0 0 0 0 3 0 570 473 58 0 1,103 0 0 0 0 41 99 0 0 2,054 1,475 465 

Native Vegetation 28,103 218 108 251 286 18 19 0 0 0 0 0 0 0 6 1 301 15 26 29 377 0 0 0 0 0 0 0 0 723 251 306 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 65 0 202 94 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 67 202 107 

New lands being prepped for crop production 235 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 

Non Cropland 27,328 307 17 308 139 62 29 0 0 0 0 0 0 0 25 4 237 41 21 2 330 0 0 3 0 0 0 0 0 718 308 168 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 43 7 15 28 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 6 0 0 0 0 0 0 0 0 56 15 28 

Livestock feedlots 180 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 8 1 5 1 0 0 0 0 0 0 0 0 0 12 0 27 2 2 0 43 0 0 0 0 0 0 0 0 52 5 1 

Misc. semi-ag (small roads, ditches, non-planted 
areas of cropped fields) 20,602 243 9 283 101 17 25 0 0 0 0 0 0 0 10 2 129 35 18 2 196 0 0 2 0 0 0 0 0 

467 283 125 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 1 42 2 0 0 46 0 0 0 0 0 0 0 0 80 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 9 0 6 9 10 0 0 0 0 0 0 0 0 1 1 32 1 2 0 36 0 0 1 0 0 0 0 0 55 6 9 

Developed 90,660 232 38 73 156 15 16 1 0 13 1 1 0 0 15 1 85 5 1 0 124 0 0 0 0 0 0 0 0 409 73 172 

 1 
2 
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Table 12E-27. Direct Effects on Natural Communities–Alternative 2C with Full Implementation (Late Long-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 25 0 0 117 8 11 0 0 1 0 0 0 0 1 1 14 0 0 0 18 2 5 0 0 0 0 0 0 53 0 133 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

Tidal Freshwater Emergent Wetland 8,856 0 0 0 1 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 8 0 2 

Valley/Foothill Riparian 17,966 40 0 3 83 89 88 0 0 0 0 0 0 0 0 0 490 25 28 8 552 43 35 0 0 0 0 0 0 723 3 206 

Grassland 78,047 337 22 21 299 388 239 1 0 1 0 1 0 0 74 3 881 61 65 35 1,122 51 34 11 399 0 0 50 35 2,414 21 573 

Alkali Seasonal Wetland Complex 3,723 13 0 1 8 45 0 0 0 0 0 0 0 0 2 0 25 0 0 0 27 0 0 0 0 0 0 0 0 85 1 8 

Vernal Pool Complex 12,133 29 0 20 17 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 401 20 17 

Other Natural Seasonal Wetland 842 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 

Nontidal Freshwater Perennial Emergent Wetland 1,509 0 0 0 5 25 1 0 0 0 0 0 0 0 7 0 81 7 3 2 99 0 0 0 0 0 0 0 0 125 0 6 

Nontidal Perennial Aquatic 5,567 22 0 2 19 24 12 0 0 0 0 0 0 0 25 0 94 23 38 10 189 28 16 0 0 0 0 0 0 264 2 46 

Managed Wetland 70,798 1 0 135 10 24 44 68 71 2,499 1,756 6,493 644 1 137 0 1,882 157 30 9 13,746 0 0 0 0 0 0 0 0 13,770 135 54 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 5,225 848 6,494 2,987 629 363 2 0 0 0 0 0 0 1,437 1 18,707 7,316 8,982 3,120 39,565 2,087 1,194 960 3,593 2,000 1,950 0 0 56,857 6,494 4,544 

Cropland 459,778 4,918 831 6,187 2,848 568 334 2 0 0 0 0 0 0 1,310 1 17,348 6,848 8,426 2,879 36,814 1,947 1,108 862 3,062 2,000 1,950 0 0 52,952 6,187 4,290 

Grain and Hay Crops 1,507 8 0 0 7 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 159 0 0 295 0 118 

Wheat 4,731 367 0 229 61 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 0 0 0 0 376 229 61 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 425 0 556 183 31 0 0 0 0 0 0 0 0 27 0 810 646 1,084 251 2,817 132 72 0 0 0 0 0 0 3,405 556 254 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 499 136 4 1 641 0 0 0 0 0 0 0 0 641 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 622 142 0 0 764 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 39 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 340 176 566 38 5 27 0 0 0 0 0 0 0 21 0 605 434 188 55 1,302 123 69 37 147 0 0 0 0 2,130 566 134 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 127 8 0 0 135 0 0 0 0 0 0 0 0 135 0 0 

Corn 102,424 679 327 760 277 0 0 0 0 0 0 0 0 0 80 0 1,109 571 730 148 2,638 251 145 141 550 216 443 0 0 5,245 760 422 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 110 0 241 3 0 20 0 0 0 0 0 0 0 1 0 29 11 93 1 134 0 0 0 0 0 0 0 0 245 241 23 

Beans (dry) 6,025 6 0 0 3 0 0 0 0 0 0 0 0 0 15 0 49 112 287 1,770 2,233 67 39 0 0 0 0 0 0 2,306 0 43 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 105 0 65 91 0 0 0 0 0 0 0 0 0 0 0 1 15 71 6 92 5 1 0 1 0 0 0 0 204 65 93 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 362 338 0 0 700 0 0 

Alfalfa & Alfalfa mixtures 81,396 1,014 0 851 406 0 12 0 0 0 0 0 0 0 278 0 4,979 2,255 2,853 399 10,763 604 333 300 866 347 208 0 0 14,103 851 750 

Clover 41 5 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 1 0 

Mixed pasture 30,750 160 123 199 317 67 0 0 0 0 0 0 0 0 174 0 2,933 82 87 50 3,325 43 21 18 62 0 0 0 0 3,798 199 338 

Non-irrigated mixed pasture 2,995 26 0 0 30 62 0 0 0 0 0 0 0 0 1 0 82 30 7 0 121 0 0 0 0 0 0 0 0 210 0 30 

Native Pasture 8,376 32 10 2 25 1 0 0 0 0 0 0 0 0 225 1 1,079 121 103 8 1,537 14 6 0 0 0 0 0 0 1,593 2 31 

Non-irrigated native pasture 3,465 27 11 13 45 301 1 2 0 0 0 0 0 0 2 0 10 0 0 0 14 5 2 0 0 0 0 0 0 357 13 48 

Misc. grasses 422 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 8 4 0 0 0 0 0 0 33 0 4 

Turf farms 3,740 89 0 91 50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 89 91 50 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 14 0 29 0 0 0 0 0 0 0 0 29 0 0 

Other Pasture 577 9 0 1 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 1 21 

Rice 10,259 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 223 0 0 278 0 0 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173 150 0 0 323 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 421 337 172 16 962 24 14 5 21 0 0 0 0 1,012 0 14 

Beans (green) 122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 181 0 0 0 0 227 0 0 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 45 0 0 0 47 12 7 8 33 0 0 0 0 101 0 7 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 0 0 0 0 0 0 4 0 2 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 8 0 0 0 17 0 0 0 0 0 0 0 0 17 0 0 

Melons, squash, and cucumbers (all types) 4,432 141 0 222 81 0 0 0 0 0 0 0 0 0 0 0 228 64 163 3 458 110 66 71 280 0 0 0 0 1,060 222 147 

Onions/garlic 303 1 0 4 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 1 4 0 0 0 0 8 4 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 202 25 410 165 68 49 0 0 0 0 0 0 0 142 0 1,565 756 1,202 31 3,696 288 171 181 709 0 0 0 0 5,169 410 384 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 1 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 0 5 0 0 

Misc. truck 1,585 4 0 0 0 0 1 0 0 0 0 0 0 0 3 0 133 72 36 0 243 4 1 2 9 0 0 0 0 263 0 2 

Bush berries 218 1 0 0 0 0 0 0 0 0 0 0 0 0 12 0 10 0 0 0 22 0 0 0 0 0 0 0 0 23 0 0 

Strawberries 18 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 221 0 0 0 232 11 7 3 10 0 0 0 0 255 0 7 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 11 0 0 0 13 0 0 0 0 0 0 0 0 13 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 72 0 0 0 90 6 3 6 25 0 0 0 0 128 0 3 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 86 0 47 191 0 80 0 0 0 0 0 0 0 152 0 421 65 136 1 775 14 10 0 0 22 46 0 0 944 47 280 

Citrus and Sub-tropical 264 8 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 2 65 6 74 0 0 0 0 2 6 0 0 91 0 8 

Vineyards 33,980 759 52 1,475 465 0 0 0 0 0 0 0 0 0 25 0 739 569 741 14 2,087 115 67 0 0 72 235 0 0 3,320 1,475 532 

Native Vegetation 28,103 218 108 251 286 18 19 0 0 0 0 0 0 0 88 0 1,101 519 367 79 2,154 30 23 0 0 0 0 0 0 2,530 251 329 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 65 0 202 94 2 13 0 0 0 0 0 0 0 4 0 48 6 8 1 66 77 45 40 156 0 0 0 0 406 202 152 

New lands being prepped for crop production 235 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 25 0 0 31 0 0 0 0 0 0 0 0 45 0 0 

Non Cropland 27,328 307 17 308 139 62 29 0 0 0 0 0 0 0 127 0 1,359 468 556 241 2,751 140 86 98 531 0 0 0 0 3,905 308 254 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 43 7 15 28 0 0 0 0 0 0 0 0 0 11 0 62 7 9 1 91 6 5 0 0 0 0 0 0 147 15 33 

Livestock feedlots 180 4 0 0 0 0 0 0 0 0 0 0 0 0 1 0 6 0 0 0 6 6 3 0 0 0 0 0 0 17 0 3 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 5 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 8 1 5 1 0 0 0 0 0 0 0 0 0 3 0 61 11 15 2 92 5 3 0 0 0 0  0 106 5 5 

Misc. semi-ag (small roads, ditches, non-planted areas 
of cropped fields) 20,602 243 9 283 101 17 25 0 0 0 0 0 0 0 104 0 1,058 438 511 228 2,340 114 66 0 531 0 0 

 
0 

3,254 283 191 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 104 2 1 0 108 0 0 0 0 0 0  0 143 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 4 

Other Ag Lands 2,097 9 0 6 9 10 0 0 0 0 0 0 0 0 4 0 63 9 19 9 105 9 9 98 0 0 0  0 230 6 18 

Developed 90,660 232 38 73 156 15 16 3 3 39 14 20 2 0 47 0 383 79 58 15 664 125 68 0 0 0 0  0 1,074 73 240 

 1 
2 



 Detailed Accounting of Direct Effects of Alternatives on Natural Communities and Covered Species 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12E-73 
2015 

ICF 00139.14 

 

Table 12E-28. Direct Effects on Wildlife and Plants–Alternative 2C with Tunnel Alignment and Isolated Conveyance (Near-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Grassland habitat 3,103 41 0 0 39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41 0 39 

Total 6,011 41 0 0 43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41 0 43 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Total 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 64 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 30 0 534 577 770 3 0 0 0 0 0 0 0 1,349 564 0 0 0 0 0 0 0 0 1,913 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 11 0 229 50 23 0 0 0 0 0 0 0 0 74 241 0 0 0 0 0 0 0 0 315 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 8 0 64 70 24 0 0 0 0 0 0 0 0 94 71 0 0 0 0 0 0 0 0 165 0 0 

Total 35,588 0 0 0 0 0 0 49 7 892 697 817 3 0 0 0 0 0 0 0 1,517 948 0 0 0 0 0 0 0 0 2,465 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 193 0 23 137 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 196 23 137 

Total 5,327 193 0 23 137 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 196 23 137 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 58 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 10 5 0 22 9 0 0 0 0 0 0 0 0 31 15 0 0 0 0 0 0 0 0 47 0 0 

Total 7,515 0 0 0 0 0 0 10 5 58 22 9 0 0 0 0 0 0 0 0 89 15 0 0 0 0 0 0 0 0 105 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 0 0 0 5 5 0 0 0 69 0 0 0 0 0 0 0 0 1 0 2 69 0 0 0 0 0 0 0 0 76 0 5 

Secondary habitat 17,915 0 0 0 0 0 0 49 0 0 402 532 2 0 0 0 1 0 0 0 936 50 0 0 0 0 0 0 0 0 986 0 0 

Total 25,382 0 0 0 5 5 0 49 0 69 402 532 2 0 0 0 1 0 1 0 938 120 0 0 0 0 0 0 0 0 1,062 0 5 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 26 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 7 0 0 

Total 6,716 0 0 0 0 0 0 2 5 26 0 0 0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 0 33 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 25 0 0 117 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 62 0 128 

Total 86,263 25 0 0 117 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 62 0 128 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Foraging 164,676 828 617 1,222 1,037 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,220 1,222 1,037 

Total 188,594 828 617 1,222 1,038 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,220 1,222 1,038 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 14 0 2 42 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 396 2 130 

Total 14,850 14 0 2 42 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 396 2 130 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 54 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 5 0 432 605 2 0 0 0 0 0 0 0 1,040 58 0 0 0 0 0 0 0 0 1,097 0 0 

Total 27,707 0 0 0 0 0 0 53 5 54 432 605 2 0 0 0 0 0 0 0 1,040 112 0 0 0 0 0 0 0 0 1,151 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 4,125 795 4,668 2,227 996 504 27 29 192 59 43 0 0 773 152 3,742 882 352 27 6,278 0 0 0 13 0 1,054 527 13 35 13,836 4,668 2,731 

Nesting habitat 9,796 32 0 1 63 79 54 0 0 4 1 0 0 0 0 0 164 2 1 1 173 0 0 0 0 0 0 0 0 0 284 1 118 

Total 487,675 4,157 795 4,670 2,291 1,075 558 27 29 196 60 43 0 0 773 152 3,906 884 354 27 6,451 0 0 0 13 0 1,054 527 13 35 14,120 4,670 2,849 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 1,274 0 1,401 541 477 84 0 0 0 0 0 0 0 106 0 79 0 0 0 106 79 0 0 2 0 867 126 0 0 2,932 1,401 624 

Breeding habitat-foraging 60,828 230 0 23 167 105 155 19 2 286 153 99 0 0 1 0 1 0 0 0 272 288 0 0 4 0 0 0 13 35 947 23 322 

Breeding habitat-nesting 1,935 3 0 2 3 13 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 2 79 

Nonbreeding habitat-foraging ag 196,713 1,679 580 1,509 1,058 0 54 0 0 0 0 0 0 0 332 8 2,065 488 312 19 1,159 2,065 0 0 7 0 120 397 0 0 6,007 1,509 1,112 

Nonbreeding habitat-roosting 28,067 0 0 0 11 8 0 36 1 0 230 171 1 0 116 0 0 4 2 1 562 0 0 0 0 0 0 0 0 0 570 0 11 

Nonbreeding habitat-foraging 34,313 126 22 0 145 0 0 0 0 0 0 0 0 0 41 3 355 37 16 6 104 355 0 0 0 0 0 0 0 0 606 0 145 

Total 424,040 3,313 602 2,936 1,925 603 367 54 2 286 383 270 2 0 595 11 2,499 529 331 26 2,203 2,787 0 0 13 0 987 523 13 35 11,078 2,936 2,293 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 778 274 484 963 882 245 17 11 122 98 52 0 0 623 5 2,037 143 157 33 3,297 0 0 0 4 0 206 63 13 35 5,552 484 1,207 

Low-value habitat 254,352 2,544 523 2,613 879 98 144 1 17 23 3 1 0 0 141 148 1,505 397 64 2 2,300 0 0 0 9 0 749 371 0 0 6,595 2,613 1,023 

Total 406,366 3,322 797 3,096 1,841 979 389 17 28 145 100 53 0 0 764 152 3,541 540 220 35 5,597 0 0 0 13 0 955 434 13 35 12,146 3,096 2,230 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 0 0 0 0 0 0 0 0 29 0 5 

Migratory habitat 10,425 13 0 2 33 57 83 0 0 0 0 0 0 0 0 0 216 2 1 1 221 0 0 0 0 0 0 0 0 0 290 2 116 

Total 12,395 13 0 2 33 83 88 0 0 0 0 0 0 0 0 0 217 3 2 1 224 0 0 0 0 0 0 0 0 0 319 2 121 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 33 0 3 68 82 88 0 0 4 1 0 0 0 0 0 218 3 2 1 230 0 0 0 0 0 0 0 0 0 345 3 156 

Foraging habitat 507,922 3,992 795 4,447 2,156 1,008 516 0 32 986 733 931 3 0 0 152 3,578 870 353 27 7,667 0 0 0 13 0 0 0 13 35 13,523 4,447 2,673 

Total 521,991 4,025 795 4,450 2,225 1,090 604 0 32 991 733 931 3 0 0 153 3,796 873 355 28 7,896 0 0 0 13 0 0 0 13 35 13,868 4,450 2,829 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 8 0 2 30 9 58 0 0 0 0 0 0 0 0 0 83 1 2 1 87 0 0 0 0 0 0 0 0 0 104 2 88 

Secondary nesting and migratory habitat 5,528 6 0 0 12 3 0 0 0 0 0 0 0 0 0 0 199 5 2 1 206 0 0 0 0 0 0 0 0 0 215 0 12 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 0 3 1 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 76 0 29 

Total 14,547 14 0 2 42 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 396 2 130 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 7 0 0 26 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 18 0 28 

Aquatic - nontidal 19,184 31 0 7 33 59 13 0 0 0 0 0 0 0 5 2 89 9 3 0 109 0 0 0 0 0 0 0 0 0 199 7 46 

Upland-high 21,649 59 0 55 87 178 158 0 0 0 0 0 0 0 43 1 239 32 32 17 364 0 0 0 0 0 0 0 0 0 601 55 245 

Upland-moderate 25,953 123 2 50 228 60 61 0 0 0 0 0 0 0 70 43 552 26 7 1 700 0 0 0 0 0 0 0 0 35 920 50 289 

Upland-low 5,683 19 0 0 53 1 0 0 0 0 0 0 0 0 11 0 116 1 1 1 129 0 0 0 0 0 0 0 0 0 150 0 53 

Total 84,567 239 2 113 427 306 234 0 0 0 0 0 0 0 131 48 996 69 43 20 1,305 0 0 0 0 0 0 0 0 35 1,888 113 661 

Aquatic breeding, foraging, and movement (miles) 2,802 15 1 10 12 5 9 0 0 0 0 0 0 0 3 1 30 5 3 1 44 0 0 0 0 0 0 0 0 0 65 10 22 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 27 0 2 84 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 0 109 2 106 

Upland nesting and overwintering habitat 16,184 69 2 2 83 109 70 2 1 48 41 16 0 0 2 0 24 2 0 0 136 0 0 0 4 0 0 0 0 0 320 2 152 

Upland nesting and overwintering habitat-NHD 12,680 58 0 7 45 21 49 5 5 12 7 2 0 0 9 1 88 9 5 2 144 0 0 0 0 0 0 0 0 0 223 7 94 

Total 110,530 154 2 11 212 167 141 52 6 60 48 18 0 0 10 1 111 11 6 2 326 0 0 0 4 0 0 0 0 0 652 11 353 

Aquatic habitat linear (miles) - NHD 1,425 15 2 17 7 1 3 0 0 1 1 1 0 0 1 0 14 3 2 0 24 0 0 0 0 0 0 0 0 0 43 17 10 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

Upland cover and dispersal habitat 7,766 61 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 69 0 10 

Total 7,925 63 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 71 0 11 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 

Terrestrial cover and aestivation 29,459 70 0 0 8 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 362 0 8 

Total 37,732 72 0 0 10 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 364 0 10 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 40 0 3 83 83 76 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 0 421 3 160 

Nonriparian channels and grasslands 16,670 69 0 1 145 41 94 1 0 9 4 0 0 0 7 0 59 13 6 1 100 0 0 0 0 0 0 0 0 0 211 1 239 

Total 34,456 109 0 5 228 125 170 1 0 9 4 0 0 0 7 1 345 19 10 2 398 0 0 0 0 0 0 0 0 0 631 5 399 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Plants                                                                   

Brittlescale total 451 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 

San Joaquin spearscale total 14,933 73 6 31 33 56 0 0 0 1 0 0 0 0 164 0 31 1 0 0 196 0 0 0 0 0 0 0 0 0 331 31 34 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 57 0 40 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57 40 33 

Delta mudwort total 6,081 8 0 0 19 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 16 0 21 

Mason’s lilaeopsis total 6,081 8 0 0 19 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 16 0 21 

Delta tule pea total 5,853 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Suisun Marsh aster total 5,853 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Side-flowering skullcap total 2,497 3 0 0 14 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 3 0 0 0 0 0 0 0 0 0 6 0 14 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 243 20 19 

 1 
2 
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Table 12E-29. Direct Effects on Wildlife and Plants – Alternative 2C with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version July 18, 2013] 1 

Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid 
Tidal 

Brackish 
Marsh 

Low 
Tidal 

Brackish 
Marsh 

Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 0 0 0 4 0 0 0 0 0 0 0 0 0 5 0 7 3 3 1 19 0 43 35 0 0 0 0 0 0 62 0 39 

Grassland habitat 3,103 41 0 0 39 0 0 0 0 0 0 0 0 0 3 0 11 1 2 0 18 0 26 20 0 0 0 0 0 0 85 0 59 

Total 6,011 41 0 0 43 0 0 0 0 0 0 0 0 0 8 0 19 4 4 1 37 0 69 54 0 0 0 0 0 0 146 0 98 

Riparian woodrat                                                         0   0 0 0 

Habitat 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 34 

Total 2,166 0 0 0 1 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 34 

Salt marsh harvest mouse                                                         0   0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 67 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 1 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 5 7 991 807 3,353 160 0 0 0 0 0 0 0 4,320 1,003 0 0 0 0 0 0 0 0 5,323 

0 0 

Managed wetland—wetland secondary, low long-term 
conservation value 2,800 0 0 0 0 0 0 2 3 336 135 317 14 0 0 0 0 0 0 0 467 340 0 0 0 0 0 0 0 0 807 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 6 9 158 164 419 5 0 0 0 0 0 0 0 588 174 0 0 0 0 0 0 0 0 762 0 0 

Total 35,588 0 0 0 0 0 0 13 26 1,552 1,107 4,090 179 0 0 0 0 0 0 0 5,376 1,592 0 0 0 0 0 0 0 0 6,968 0 0 

San Joaquin kit fox                                                         0   0 0 0 

Breeding, foraging, and dispersal habitat 5,327 193 0 23 137 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 200 23 137 

Total 5,327 193 0 23 137 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 200 23 137 

Suisun shrew                                                         0   0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 60 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 97 208 12 0 0 0 0 0 0 0 318 24 0 0 0 0 0 0 0 0 342 0 0 

Total 7,515 0 0 0 0 0 0 7 17 60 97 208 12 0 0 0 0 0 0 0 377 24 0 0 0 0 0 0 0 0 401 0 0 

Birds                                                         0         

California black rail                                                         0   0 0 0 

Primary habitat 7,467 0 0 0 5 5 0 0 0 71 0 0 0 0 5 0 0 1 1 1 3 76 0 0 0 0 0 0 0 0 83 0 5 

Secondary habitat 17,915 0 0 0 0 0 0 29 52 0 587 2,240 118 0 0 0 12 5 0 0 2,951 93 0 0 0 0 0 0 0 0 3,043 0 0 

Total 25,382 0 0 0 5 5 0 29 52 71 587 2,240 118 0 5 0 12 6 2 1 2,954 168 0 0 0 0 0 0 0 0 3,127 0 5 

California clapper rail                                                         0   0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 27 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 5 3 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Total 6,716 0 0 0 0 0 0 5 3 27 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0 35 0 0 

California least tern                                                         0   0 0 0 

Nesting and Migratory Habitat 86,263 25 0 0 117 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 71 0 133 

Total 86,263 25 0 0 117 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 71 0 133 

Greater sandhill crane                                                         0   0 0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 0 41 0 1 

Foraging 164,676 828 617 1,222 1,037 0 0 0 0 0 0 0 0 0 1 0 1,467 514 614 117 2,713 0 0 0 0 0 300 1,350 4 0 5,812 1,222 1,037 

Total 188,594 828 617 1,222 1,038 0 0 0 0 0 0 0 0 0 1 0 1,508 514 614 117 2,754 0 0 0 0 0 300 1,350 4 0 5,853 1,222 1,038 

Least Bell's vireo                                                         0   0 0 0 

Migratory and breeding 14,850 14 0 2 42 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 670 2 151 

Total 14,850 14 0 2 42 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 670 2 151 

Suisun song sparrow                                                         0   0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 55 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 70 0 657 2,712 140 0 0 0 0 0 0 0 3,510 123 0 0 0 0 0 0 0 0 3,633 0 0 

Total 27,707 0 0 0 0 0 0 53 70 55 657 2,712 140 0 0 0 0 0 0 0 3,510 178 0 0 0 0 0 0 0 0 3,688 0 0 

Swainson’s hawk                                                         0   0 0 0 

Foraging habitat 477,879 4,125 795 4,668 2,227 996 504 62 63 411 349 666 11 0 1,319 3 17,988 6,280 7,393 2,814 37,359 0 1,820 1,036 971 3,991 1,849 1,440 50 35 53,431 4,668 3,767 

Nesting habitat 9,796 32 0 1 63 79 54 0 0 2 4 2 0 0 0 0 258 12 15 2 295 0 38 31 0 0 0 0 0 0 443 1 149 

Total 487,675 4,157 795 4,670 2,291 1,075 558 62 63 413 353 668 11 0 1,319 3 18,246 6,292 7,408 2,816 37,654 0 1,857 1,067 971 3,991 1,849 1,440 50 35 53,874 4,670 3,916 

Tricolored blackbird                                                         0   0 0 0 

Breeding habitat-ag foraging 102,184 1,274 0 1,401 541 477 84 2 0 0 0 0 0 0 338 0 3,635 1,335 1,093 47 2,814 3,635 503 275 7 0 1,521 568 0 0 10,800 1,401 899 

Breeding habitat-foraging 60,828 230 0 23 167 105 155 10 11 382 299 692 18 0 38 0 254 28 16 2 1,102 647 47 30 11 0 0 0 44 35 2,221 23 352 

Breeding habitat-nesting 1,935 3 0 2 3 13 75 0 0 0 0 0 0 0 6 0 34 10 4 0 21 34 4 2 0 0 0 0 0 0 77 2 81 

Nonbreeding habitat-foraging ag 196,713 1,679 580 1,509 1,058 0 54 0 0 0 0 0 0 0 530 1 8,716 2,991 4,115 851 8,489 8,716 652 367 953 3,991 210 945 0 0 26,215 1,509 1,479 

Nonbreeding habitat-roosting 28,067 0 0 0 11 8 0 5 7 0 404 1,119 29 0 41 0 0 13 10 5 1,633 0 1 1 0 0 0 0 0 0 1,643 0 12 

Nonbreeding habitat-foraging 34,313 126 22 0 145 0 0 0 0 8 44 465 7 0 38 3 651 33 49 33 672 659 3 3 0 0 0 0 7 0 1,488 0 148 

Total 424,040 3,313 602 2,936 1,925 603 367 17 19 391 746 2,276 54 0 992 3 13,291 4,410 5,287 939 14,732 13,692 1,211 678 971 3,991 1,731 1,513 50 35 42,443 2,936 2,970 

Western burrowing owl                                                         0   0 0 0 

High-value habitat 152,014 778 274 484 963 882 245 39 40 324 216 795 81 0 620 3 6,253 783 617 158 9,929 0 142 83 11 0 362 159 50 35 12,621 484 1,290 

Low-value habitat 254,352 2,544 523 2,613 879 98 144 0 4 44 21 14 0 0 478 0 9,281 3,919 3,751 2,226 19,739 0 1,452 827 960 3,991 1,314 952 0 0 31,573 2,613 1,849 

Total 406,366 3,322 797 3,096 1,841 979 389 39 44 368 236 809 81 0 1,098 3 15,534 4,702 4,368 2,384 29,668 0 1,594 910 971 3,991 1,675 1,111 50 35 44,194 3,096 3,140 

Western yellow-billed cuckoo                                                         0   0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 86 13 10 1 110 0 6 5 0 0 0 0 0 0 142 0 10 

Migratory habitat 10,425 13 0 2 33 57 83 0 0 0 0 0 0 0 0 0 290 6 9 4 310 0 16 11 0 0 0 0 0 0 395 2 127 

Total 12,395 13 0 2 33 83 88 0 0 0 0 0 0 0 0 0 376 19 20 5 420 0 21 17 0 0 0 0 0 0 537 2 137 

White-tailed kite                                                         0   0 0 0 

Breeding habitat 14,069 33 0 3 68 82 88 0 0 2 4 2 0 0 0 0 339 15 17 3 383 0 42 33 0 0 0 0 0 0 541 3 189 

Foraging habitat 507,922 3,992 795 4,447 2,156 1,008 516 0 71 1,372 1,133 4,528 425 0 0 3 17,811 6,227 7,240 2,815 41,625 0 1,706 968 971 3,991 1,849 1,440 50 35 57,462 4,447 3,641 

Total 521,991 4,025 795 4,450 2,225 1,090 604 0 71 1,374 1,137 4,530 425 0 0 3 18,151 6,242 7,257 2,818 42,008 0 1,748 1,001 971 3,991 1,849 1,440 50 35 58,003 4,450 3,830 

Yellow-breasted chat                                                         0   0 0 0 

Primary nesting and migratory habitat 8,178 8 0 2 30 9 58 0 0 0 0 0 0 0 0 0 149 14 16 3 182 0 23 15 0 0 0 0 0 0 223 2 103 

Secondary nesting and migratory habitat 5,528 6 0 0 12 3 0 0 0 0 0 0 0 0 0 0 328 9 9 3 349 0 5 6 0 0 0 0 0 0 362 0 18 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 2 1 8 1 2 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 85 0 29 

Total 14,547 14 0 2 42 83 88 2 1 8 1 2 0 0 0 0 478 23 25 6 545 0 28 21 0 0 0 0 0 0 670 2 151 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid 
Tidal 

Brackish 
Marsh 

Low 
Tidal 

Brackish 
Marsh 

Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                         0         

Giant garter snake                                                         0   0 0 0 

Aquatic - tidal 12,097 7 0 0 26 9 2 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 2 3 0 0 0 0 0 0 19 0 31 

Aquatic - nontidal 19,184 31 0 7 33 59 13 0 0 0 0 0 0 0 37 0 237 38 60 21 393 0 34 21 0 0 0 0 0 0 517 7 67 

Upland-high 21,649 59 0 55 87 178 158 0 0 0 0 0 0 0 33 0 477 17 26 39 594 0 0 0 0 0 0 0 0 0 831 55 245 

Upland-moderate 25,953 123 2 50 228 60 61 0 0 0 0 0 0 0 60 0 1,019 128 140 28 1,375 0 27 24 0 0 0 0 0 35 1,622 50 313 

Upland-low 5,683 19 0 0 53 1 0 0 0 0 0 0 0 0 7 0 137 4 3 2 154 0 20 18 0 0 0 0 0 0 194 0 71 

Total 84,567 239 2 113 427 306 234 0 0 0 0 0 0 0 139 1 1,870 188 230 90 2,518 0 82 65 0 0 0 0 0 35 3,182 113 726 

Aquatic breeding, foraging, and movement (miles) 2,802 15 1 10 12 5 9 0 0 0 0 0 0 0 8 0 73 18 23 16 138 0 2 1 0 0 0 0 0 0 160 10 23 

Western pond turtle                                                         0   0 0 0 

Aquatic habitat 81,666 27 0 2 84 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 32 21 0 0 0 0 0 0 140 2 128 

Upland nesting and overwintering habitat 16,184 69 2 2 83 109 70 3 5 86 95 139 2 0 13 0 113 6 5 4 473 0 12 15 10 0 0 0 0 0 674 2 168 

Upland nesting and overwintering habitat-NHD 12,680 58 0 7 45 21 49 9 9 48 11 64 1 0 12 1 203 16 15 11 399 0 4 2 0 0 0 0 0 0 482 7 96 

Total 110,530 154 2 11 212 167 141 57 14 134 107 203 3 0 24 1 316 22 20 15 917 0 48 39 10 0 0 0 0 0 1,297 11 392 

Aquatic habitat linear (miles) - NHD 1,425 15 2 17 7 1 3 0 0 2 2 7 1 0 4 0 43 15 20 12 106 0 2 1 0 0 0 0 0 0 127 17 11 

Amphibians                                                         0         

California red-legged frog                                                         0   0 0 0 

Aquatic habitat 159 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

Upland cover and dispersal habitat 7,766 61 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 85 0 10 

Total 7,925 63 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 87 0 11 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                         0   0 0 0 

Aquatic breeding habitat 8,273 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 

Terrestrial cover and aestivation 29,459 70 0 0 8 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 703 0 8 

Total 37,732 72 0 0 10 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 706 0 10 

Invertebrates                                                         0         

Valley elderberry longhorn beetle                                                         0   0 0 0 

Riparian vegetation 17,786 40 0 3 83 83 76 0 0 0 0 0 0 0 0 0 490 25 28 8 552 0 43 35 0 0 0 0 0 0 718 3 195 

Nonriparian channels and grasslands 16,670 69 0 1 145 41 94 1 2 11 10 18 0 0 18 0 149 16 22 13 260 0 9 14 0 0 0 0 0 0 380 1 253 

Total 34,456 109 0 5 228 125 170 1 2 11 10 18 0 0 18 0 640 42 50 21 813 0 52 49 0 0 0 0 0 0 1,098 5 448 

California linderiella                                                         0   0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Conservancy fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Longhorn fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Midvalley fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Vernal pool fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Vernal pool tadpole shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 42 0 20 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42 20 13 

Degraded vernal pool complex 2,713 0 0 0 5 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 5 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Plants                                                                   

Brittlescale total 451 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 1 

Heartscale total 6,528 0 0 0 0 0 0 1 0 1 0 0 0 0 38 0 253 7 6 0 306 0 0 0 0 0 0 0 0 0 307 0 0 

San Joaquin spearscale total 14,933 73 6 31 33 56 0 0 0 1 0 0 0 0 83 0 525 4 8 0 622 0 1 1 0 0 0 0 0 0 758 31 34 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Delta button celery total 3,361 57 0 40 33 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 0 0 0 0 0 0 64 40 41 

Delta mudwort total 6,081 8 0 0 19 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 18 0 23 

Mason’s lilaeopsis total 6,081 8 0 0 19 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 18 0 23 

Delta tule pea total 5,853 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Suisun Marsh aster total 5,853 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Side-flowering skullcap total 2,497 3 0 0 14 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 1 1 0 0 0 0 0 0 8 0 15 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 0 0 0 0 5 0 6 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                         0   0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Legenere                                                         0   0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid 
Tidal 

Brackish 
Marsh 

Low 
Tidal 

Brackish 
Marsh 

Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Heckard’s peppergrass                                                         0   0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Boggs Lake hedge-hyssop                                                         0   0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

Dwarf downingia                                                         0   0 0 0 

Vernal pool complex 9,557 29 0 20 11 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 30 20 11 

Degraded vernal pool complex 2,576 0 0 0 5 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 5 

Alkali seasonal wetland 188 13 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 1 2 

Total 12,320 42 0 20 19 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 413 20 19 

 1 
2 
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Table 12E-30. Indirect Effects–Alternative 2C [Version July 24, 2013] 1 

Resource Total Existing Modeled Habitat in the Plan Area (Acres) 

CM1 Water Facilities and 
Operation 

CM2 Yolo Bypass Fisheries 
Enhancement 

CM4 Tidal 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

Total Allowable Indirect Effects 

O&M 
(Acres) 

Construction 
(Acres) 

O&M 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Construction (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Mammals                   

Riparian brush rabbit               0 0 

Riparian habitat 2,909 0 1 0 0 51 343 0 395 

Grassland habitat 3,103 0 42 0 0 51 263 0 356 

Total 6,011 0 43 0 0 102 606 0 751 

Riparian woodrat               0 0 

Habitat 2,166 0 0 0 0 18 256 0 274 

Total 2,166 0 0 0 0 18 256 0 274 

Salt marsh harvest mouse               0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 93 0 0 93 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 60 0 0 60 

Upland secondary 749 0 0 0 0 55 0 0 55 

Managed wetland—wetland primary, low long-term 
conservation value 21,891 0 0 0 0 140 0 0 

140 

Managed wetland—wetland secondary, low long-term 
conservation value 2,800 0 0 0 0 45 0 0 

45 

Managed wetland—upland, low long-term conservation 
value 3,787 0 0 0 0 37 0 0 

37 

Total 35,588 0 0 0 0 429 0 0 429 

San Joaquin kit fox               0 0 

Breeding, foraging, and dispersal habitat 5,327 0 145 0 0 0 0 0 145 

Total 5,327 0 145 0 0 0 0 0 145 

Suisun shrew               0 0 

Primary habitat 3,128 0 0 0 0 83 0 0 83 

Secondary habitat 4,387 0 0 0 0 84 0 0 84 

Total 7,515 0 0 0 0 167 0 0 167 

Birds                   

California black rail               0 0 

Primary habitat 7,467 0 13 0 5 364 0 0 382 

Secondary habitat 17,915 0 0 0 0 428 2 0 431 

Total 25,382 0 13 0 5 793 2 0 813 

California clapper rail               0 0 

Primary habitat 296 0 0 0 0 19 0 0 19 

Secondary habitat 6,420 0 0 0 0 523 0 0 523 

Total 6,716 0 0 0 0 542 0 0 542 

California least tern               0 0 

Nesting and Migratory Habitat 86,263 0 985 0 44 2,785 850 0 4,664 

Total 86,263 0 985 0 44 2,785 850 0 4,664 

Greater sandhill crane               0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 0 235 0 0 174 0 0 408 

Foraging 164,676 12 3,675 0 0 1,825 0 12 5,499 

Total 188,594 12 3,909 0 0 1,999 0 12 5,908 

Least Bell's vireo               0 0 

Migratory and breeding 14,850 0 173 0 244 619 406 0 1,443 

Total 14,850 0 173 0 244 619 406 0 1,443 

Suisun song sparrow               0 0 

Primary habitat 3,722 0 0 0 0 287 0 0 287 

Secondary habitat 23,986 0 0 0 0 584 0 0 584 

Total 27,707 0 0 0 0 871 0 0 871 

Swainson’s hawk               0 0 

Foraging habitat 477,879 0 7,413 0 2,275 6,013 3,201 0 18,901 

Nesting habitat 9,796 0 180 0 255 361 470 0 1,266 

Total 487,675 0 7,593 0 2,530 6,373 3,672 0 20,168 

Tricolored blackbird               0 0 

Breeding habitat-ag foraging 102,184 2 2,197 0 1,612 1,152 852 2 5,814 

Breeding habitat-foraging 60,828 1 1,897 0 931 2,389 532 1 5,750 

Breeding habitat-nesting 1,935 0 156 0 89 43 114 0 402 

Nonbreeding habitat-foraging ag 196,713 21 4,875 0 38 2,856 1,604 21 9,373 

Nonbreeding habitat-roosting 28,067 1 216 0 49 1,214 25 1 1,505 

Nonbreeding habitat-foraging 34,313 2 685 0 0 1,324 33 2 2,042 

Total 424,040 26 10,026 0 2,721 8,978 3,161 26 24,886 

Western burrowing owl               0 0 

High-value habitat 152,014 0 2,075 0 1,202 3,038 541 0 6,856 

Low-value habitat 254,352 0 3,001 0 512 1,632 1,977 0 7,122 

Total 406,366 0 5,076 0 1,714 4,671 2,518 0 13,978 

Western yellow-billed cuckoo               0 0 

Breeding habitat 1,970 0 0 0 24 98 66 0 188 

Migratory habitat 10,425 0 123 0 220 398 318 0 1,059 

Total 12,395 0 123 0 244 496 384 0 1,248 

White-tailed kite               0 0 

Breeding habitat 14,069 0 229 0 269 543 523 0 1,565 

Foraging habitat 507,922 0 7,391 0 2,297 6,477 2,982 0 19,147 

Total 521,991 0 7,621 0 2,566 7,020 3,505 0 20,712 

Yellow-breasted chat               0 0 

Primary nesting and migratory habitat 8,178 0 118 0 80 388 272 0 858 

Secondary nesting and migratory habitat 5,528 0 53 0 5 172 135 0 364 

Suisun Marsh/upper Yolo Bypass nest and migratory 
habitat 841 0 0 0 160 74 0 0 

234 

Total 14,547 0 171 0 244 634 406 0 1,456 

Reptiles                   

Giant garter snake               0 0 

Aquatic - tidal 12,097 0 87 0 13 219 131 0 450 

Aquatic - nontidal 19,184 0 74 0 133 103 22 0 332 

Upland-high 21,649 0 288 0 242 372 0 0 902 

Upland-moderate 25,953 0 395 0 125 773 314 0 1,607 

Upland-low 5,683 0 74 0 1 150 279 0 504 

Total 84,567 0 917 0 516 1,616 745 0 3,794 

Aquatic breeding, foraging, and movement (miles) 2,802 0 28 0 11 33 22 0 93 

Western pond turtle               0 0 

Aquatic habitat 81,666 0 309 0 150 1,856 619 0 2,934 

Upland nesting and overwintering habitat 16,184 0 140 0 115 331 245 0 832 

Upland nesting and overwintering habitat-NHD 12,680 0 163 0 37 243 30 0 473 

Total 110,530 0 612 0 303 2,430 895 0 4,239 

Aquatic habitat linear (miles) - NHD 1,425 0 15 0 1 14 3 0 34 



 Detailed Accounting of Direct Effects of Alternatives on Natural Communities and Covered Species 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12E-80 
2015 

ICF 00139.14 

 

Resource Total Existing Modeled Habitat in the Plan Area (Acres) 

CM1 Water Facilities and 
Operation 

CM2 Yolo Bypass Fisheries 
Enhancement 

CM4 Tidal 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

Total Allowable Indirect Effects 

O&M 
(Acres) 

Construction 
(Acres) 

O&M 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Construction (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Mammals                   

Amphibians                   

California red-legged frog               0 0 

Aquatic habitat 159 0 9 0 0 0 0 0 9 

Upland cover and dispersal habitat 7,766 0 28 0 0 0 0 0 28 

Total 7,925 0 37 0 0 0 0 0 37 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 

California tiger salamander               0 0 

Aquatic breeding habitat 8,273 0 74 0 0 201 0 0 275 

Terrestrial cover and aestivation 29,459 0 305 0 30 659 0 0 994 

Total 37,732 0 379 0 30 861 0 0 1,269 

Invertebrates                   

Valley elderberry longhorn beetle               0 0 

Riparian vegetation 17,786 0 66 0 56 125 200 0 448 

Nonriparian channels and grasslands 16,670 0 149 0 85 261 210 0 704 

Total 34,456 0 214 0 141 387 410 0 1,152 

California linderiella               0 0 

Vernal pool complex 9,607 0 51 0 0 89 0 0 140 

Degraded vernal pool complex 2,713 0 10 0 0 45 0 0 56 

Total 12,320 0 61 0 0 135 0 0 196 

Conservancy fairy shrimp               0 0 

Vernal pool complex 9,607 0 51 0 0 89 0 0 140 

Degraded vernal pool complex 2,713 0 10 0 0 45 0 0 56 

Total 12,320 0 61 0 0 135 0 0 196 

Longhorn fairy shrimp               0 0 

Vernal pool complex 9,607 0 51 0 0 89 0 0 140 

Degraded vernal pool complex 2,713 0 10 0 0 45 0 0 56 

Total 12,320 0 61 0 0 135 0 0 196 

Midvalley fairy shrimp               0 0 

Vernal pool complex 9,607 0 51 0 0 89 0 0 140 

Degraded vernal pool complex 2,713 0 10 0 0 45 0 0 56 

Total 12,320 0 61 0 0 135 0 0 196 

Vernal pool fairy shrimp               0 0 

Vernal pool complex 9,607 0 51 0 0 89 0 0 140 

Degraded vernal pool complex 2,713 0 10 0 0 45 0 0 56 

Total 12,320 0 61 0 0 135 0 0 196 

Vernal pool tadpole shrimp               0 0 

Vernal pool complex 9,607 0 51 0 0 89 0 0 140 

Degraded vernal pool complex 2,713 0 10 0 0 45 0 0 56 

Total 12,320 0 61 0 0 135 0 0 196 

Plants                   

Brittlescale total 451 0 1 0 0 3 0 0 3 

Heartscale total 6,528 0 7 0 0 193 0 0 201 

San Joaquin spearscale total 14,933 0 104 0 48 129 1 0 282 

Carquinez goldenbush total 1,346 0 0 0 0 9 0 0 9 

Delta button celery total 3,361 0 49 0 0 0 350 0 400 

Delta mudwort total 6,081 0 58 0 10 261 122 0 451 

Mason’s lilaeopsis total 6,081 0 58 0 10 261 122 0 451 

Delta tule pea total 5,853 0 2 0 0 420 1 0 423 

Suisun Marsh aster total 5,853 0 2 0 0 420 1 0 423 

Side-flowering skullcap total 2,497 0 29 0 1 80 12 0 122 

Slough thistle total 1,834 0 0 0 0 0 349 0 349 

Soft bird’s-beak total 1,228 0 0 0 0 64 0 0 64 

Suisun thistle total 1,281 0 0 0 0 66 0 0 66 

Vernal Pool Plants                   

Alkali milk-vetch               0 0 

Vernal pool complex 9,557 0 50 0 0 117 0 0 167 

Degraded vernal pool complex 2,576 0 10 0 0 18 0 0 28 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 61 0 0 135 0 0 196 

Legenere               0 0 

Vernal pool complex 9,557 0 50 0 0 117 0 0 167 

Degraded vernal pool complex 2,576 0 10 0 0 18 0 0 28 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 61 0 0 135 0 0 196 

Heckard’s peppergrass               0 0 

Vernal pool complex 9,557 0 50 0 0 117 0 0 167 

Degraded vernal pool complex 2,576 0 10 0 0 18 0 0 28 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 61 0 0 135 0 0 196 

Boggs Lake hedge-hyssop               0 0 

Vernal pool complex 9,557 0 50 0 0 117 0 0 167 

Degraded vernal pool complex 2,576 0 10 0 0 18 0 0 28 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 61 0 0 135 0 0 196 

Dwarf downingia               0 0 

Vernal pool complex 9,557 0 50 0 0 117 0 0 167 

Degraded vernal pool complex 2,576 0 10 0 0 18 0 0 28 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 61 0 0 135 0 0 196 

 1 
2 
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Table 12E-31. Direct Effects on Natural Communities–Alternative 3 with Full Implementation (Near-Term) (acres) [Version July 22, 2013] 1 

 
 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 39 0 0 101 8 11 0 0 1 0 0 0 0 1 1 11 0 0 0 14 0 0 0 0 0 0 0 0 61 0 112 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 6 0 0 3 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 13 0 3 

Valley/Foothill Riparian 17,966 49 0 0 18 89 88 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 435 0 106 

Grassland 78,047 302 2 151 83 388 239 0 0 1 0 0 0 0 39 3 345 37 16 6 448 0 0 4 0 0 0 13 35 1,194 151 322 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 3 0 10 0 0 0 13 0 0 0 0 0 0 0 0 58 0 0 

Vernal Pool Complex 12,133 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 204 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial 
Emergent Wetland 1,509 1 0 0 1 25 1 0 0 0 0 0 0 0 0 0 38 0 1 0 40 0 0 0 0 0 0 0 0 

66 0 2 

Nontidal Perennial Aquatic 5,567 12 0 0 9 24 12 0 0 0 0 0 0 0 5 2 19 8 0 0 34 0 0 0 0 0 0 0 0 70 0 20 

Managed Wetland 70,798 3 0 75 8 24 44 88 0 1,569 1,099 1,183 42 0 223 141 1,339 26 7 2 5,718 0 0 0 0 0 0 0 0 5,745 75 52 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 2,167 1,539 972 871 629 363 0 0 0 0 0 0 0 482 13 3,494 1,386 432 71 5,878 0 0 10 0 1,140 700 0 0 12,064 972 1,234 

Cropland 459,778 2,057 1,489 947 823 568 334 0 0 0 0 0 0 0 458 9 3,257 1,345 410 69 5,547 0 0 7 0 1,140 700 0 0 11,508 947 1,157 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 63 0 0 136 0 111 

Wheat 4,731 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 234 57 42 113 31 0 0 0 0 0 0 0 0 32 0 149 331 120 0 632 0 0 0 0 0 0 0 0 953 42 113 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 323 0 0 0 330 0 0 0 0 0 0 0 0 330 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354 43 0 0 397 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 34 18 0 37 5 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57 0 65 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 402 727 11 330 0 0 0 0 0 0 0 0 0 0 0 29 21 23 0 73 0 0 1 0 123 185 0 0 1,511 11 330 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 1 0 22 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22 21 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 12 0 51 0 0 0 0 0 0 0 0 0 0 0 0 0 14 14 0 28 0 0 0 0 0 0 0 0 40 51 0 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 206 99 0 0 306 0 0 

Alfalfa & Alfalfa mixtures 81,396 862 40 46 37 0 12 0 0 0 0 0 0 0 0 0 66 30 28 0 124 0 0 0 0 198 80 0 0 1,305 46 49 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 6 0 0 3 67 0 0 0 0 0 0 0 0 399 1 1,349 47 92 1 1,890 0 0 6 0 0 0 0 0 1,969 0 3 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 0 70 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 68 41 25 0 134 0 0 0 0 0 0 0 0 135 0 0 

Non-irrigated native pasture 3,465 1 0 0 0 301 1 0 0 0 0 0 0 0 5 0 2 0 0 0 8 0 0 0 0 0 0 0 0 310 0 1 

Misc. grasses 422 10 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 1 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 52 0 0 84 0 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 57 0 0 156 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 24 307 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 331 0 8 

Beans (green) 122 1 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 8 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 211 13 0 0 237 0 0 0 0 0 0 0 0 237 0 0 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 21 15 53 60 68 49 0 0 0 0 0 0 0 0 0 132 321 19 0 471 0 0 0 0 0 0 0 0 576 53 109 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 59 63 0 116 0 80 0 0 0 0 0 0 0 0 0 53 32 3 0 88 0 0 0 0 12 19 0 0 241 0 196 

Citrus and Sub-tropical 264 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 5 0 1 

Vineyards 33,980 203 215 645 37 0 0 0 0 0 0 0 0 0 3 0 570 473 58 0 1,103 0 0 0 0 41 99 0 0 1,660 645 37 

Native Vegetation 28,103 131 18 70 60 18 19 0 0 0 0 0 0 0 6 1 301 15 26 29 377 0 0 0 0 0 0 0 0 545 70 79 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 50 29 6 2 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 82 6 15 

New lands being prepped for crop 
production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 

Non Cropland 27,328 110 50 26 48 62 29 0 0 0 0 0 0 0 25 4 237 41 21 2 330 0 0 3 0 0 0 0 0 555 26 76 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 15 4 0 4 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 6 0 0 0 0 0 0 0 0 26 0 4 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 13 2 0 2 0 0 0 0 0 0 0 0 0 12 0 27 2 2 0 43 0 0 0 0 0 0 0 0 58 0 2 

Misc. semi-ag (small roads, ditches, non-
planted areas of cropped fields) 20,602 75 38 25 37 17 25 0 0 0 0 0 0 0 10 2 129 35 18 2 196 0 0 2 0 0 0 0 0 

329 25 62 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 1 42 2 0 0 46 0 0 0 0 0 0 0 0 80 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 6 5 0 4 10 0 0 0 0 0 0 0 0 1 1 32 1 2 0 36 0 0 1 0 0 0 0 0 58 0 5 

Developed 90,660 74 18 2 47 15 16 1 0 13 1 1 0 0 15 1 85 5 1 0 124 0 0 0 0 0 0 0 0 230 2 63 

 1 
2 
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Table 12E-32. Direct Effects on Natural Communities–Alternative 3 with Full Implementation (Late Long-Term) (acres) [Version July 22, 2013] 1 

 
 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 39 0 0 101 8 11 0 0 1 0 0 0 0 1 1 14 0 0 0 18 2 5 0 0 0 0 0 0 67 0 117 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

Tidal Freshwater Emergent Wetland 8,856 6 0 0 3 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 14 0 4 

Valley/Foothill Riparian 17,966 49 0 0 18 89 88 0 0 0 0 0 0 0 0 0 490 25 28 8 552 43 35 0 0 0 0 0 0 732 0 141 

Grassland 78,047 302 2 151 83 388 239 1 0 1 0 1 0 0 74 3 881 61 65 35 1,122 51 34 11 399 0 0 50 35 2,361 151 357 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 2 0 25 0 0 0 27 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Complex 12,133 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 375 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent Wetland 1,509 1 0 0 1 25 1 0 0 0 0 0 0 0 7 0 81 7 3 2 99 0 0 0 0 0 0 0 0 126 0 2 

Nontidal Perennial Aquatic 5,567 12 0 0 9 24 12 0 0 0 0 0 0 0 25 0 94 23 38 10 189 28 16 0 0 0 0 0 0 254 0 36 

Managed Wetland 70,798 3 0 75 8 24 44 68 71 2,499 1,756 6,493 644 1 137 0 1,882 157 30 9 13,746 0 0 0 0 0 0 0 0 13,773 75 52 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 2,167 1,539 972 871 629 363 2 0 0 0 0 0 0 1,437 1 18,707 7,316 8,982 3,120 39,565 2,087 1,194 960 3,593 2,000 1,950 0 0 54,491 972 2,428 

Cropland 459,778 2,057 1,489 947 823 568 334 2 0 0 0 0 0 0 1,310 1 17,348 6,848 8,426 2,879 36,814 1,947 1,108 862 3,062 2,000 1,950 0 0 50,749 947 2,266 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 159 0 0 287 0 111 

Wheat 4,731 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 0 0 0 0 9 0 9 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 234 57 42 113 31 0 0 0 0 0 0 0 0 27 0 810 646 1,084 251 2,817 132 72 0 0 0 0 0 0 3,270 42 185 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 499 136 4 1 641 0 0 0 0 0 0 0 0 641 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 622 142 0 0 764 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 39 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 34 18 0 37 5 27 0 0 0 0 0 0 0 21 0 605 434 188 55 1,302 123 69 37 147 0 0 0 0 1,665 0 133 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 127 8 0 0 135 0 0 0 0 0 0 0 0 135 0 0 

Corn 102,424 402 727 11 330 0 0 0 0 0 0 0 0 0 80 0 1,109 571 730 148 2,638 251 145 141 550 216 443 0 0 5,368 11 475 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 1 0 22 0 0 20 0 0 0 0 0 0 0 1 0 29 11 93 1 134 0 0 0 0 0 0 0 0 135 22 21 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 49 112 287 1,770 2,233 67 39 0 0 0 0 0 0 2,300 0 39 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 12 0 51 0 0 0 0 0 0 0 0 0 0 0 0 1 15 71 6 92 5 1 0 1 0 0 0 0 110 51 2 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 362 338 0 0 700 0 0 

Alfalfa & Alfalfa mixtures 81,396 862 40 46 37 0 12 0 0 0 0 0 0 0 278 0 4,979 2,255 2,853 399 10,763 604 333 300 866 347 208 0 0 13,991 46 382 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 6 0 0 3 67 0 0 0 0 0 0 0 0 174 0 2,933 82 87 50 3,325 43 21 18 62 0 0 0 0 3,521 0 24 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 1 0 82 30 7 0 121 0 0 0 0 0 0 0 0 184 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 225 1 1,079 121 103 8 1,537 14 6 0 0 0 0 0 0 1,551 0 6 

Non-irrigated native pasture 3,465 1 0 0 0 301 1 2 0 0 0 0 0 0 2 0 10 0 0 0 14 5 2 0 0 0 0 0 0 320 0 3 

Misc. grasses 422 10 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 8 4 0 0 0 0 0 0 35 0 4 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 14 0 29 0 0 0 0 0 0 0 0 29 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 223 0 0 278 0 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173 150 0 0 323 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 24 307 0 8 0 0 0 0 0 0 0 0 0 16 0 421 337 172 16 962 24 14 5 21 0 0 0 0 1,343 0 22 

Beans (green) 122 1 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 181 0 0 0 0 228 0 8 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 45 0 0 0 47 12 7 8 33 0 0 0 0 101 0 7 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 0 0 0 0 0 0 4 0 2 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 8 0 0 0 17 0 0 0 0 0 0 0 0 17 0 0 

Melons, squash, and cucumbers (all types) 4,432 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 228 64 163 3 458 110 66 71 280 0 0 0 0 920 0 66 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 1 4 0 0 0 0 6 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 21 15 53 60 68 49 0 0 0 0 0 0 0 142 0 1,565 756 1,202 31 3,696 288 171 181 709 0 0 0 0 4,979 53 280 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 0 10 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 133 72 36 0 243 4 1 2 9 0 0 0 0 259 0 2 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 10 0 0 0 22 0 0 0 0 0 0 0 0 22 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 221 0 0 0 232 11 7 3 10 0 0 0 0 255 0 7 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 11 0 0 0 13 0 0 0 0 0 0 0 0 13 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 72 0 0 0 90 6 3 6 25 0 0 0 0 128 0 3 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 59 63 0 116 0 80 0 0 0 0 0 0 0 152 0 421 65 136 1 775 14 10 0 0 22 46 0 0 979 0 205 

Citrus and Sub-tropical 264 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 65 6 74 0 0 0 0 2 6 0 0 83 0 1 

Vineyards 33,980 203 215 645 37 0 0 0 0 0 0 0 0 0 25 0 739 569 741 14 2,087 115 67 0 0 72 235 0 0 2,927 645 104 

Native Vegetation 28,103 131 18 70 60 18 19 0 0 0 0 0 0 0 88 0 1,101 519 367 79 2,154 30 23 0 0 0 0 0 0 2,352 70 102 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 50 29 6 2 2 13 0 0 0 0 0 0 0 4 0 48 6 8 1 66 77 45 40 156 0 0 0 0 420 6 60 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 25 0 0 31 0 0 0 0 0 0 0 0 31 0 0 

Non Cropland 27,328 110 50 26 48 62 29 0 0 0 0 0 0 0 127 0 1,359 468 556 241 2,751 140 86 98 531 0 0 0 0 3,741 26 162 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 15 4 0 4 0 0 0 0 0 0 0 0 0 11 0 62 7 9 1 91 6 5 0 0 0 0 0 0 116 0 9 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 6 0 0 0 6 6 3 0 0 0 0 0 0 12 0 3 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 5 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 13 2 0 2 0 0 0 0 0 0 0 0 0 3 0 61 11 15 2 92 5 3 0 0 0 0 0 0 113 0 5 

Misc. semi-ag (small roads, ditches, non-planted areas 
of cropped fields) 20,602 75 38 25 37 17 25 0 0 0 0 0 0 0 104 0 1,058 438 511 228 2,340 114 66 0 531 0 0 0 0 

3,116 25 128 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 104 2 1 0 108 0 0 0 0 0 0 0 0 143 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 6 5 0 4 10 0 0 0 0 0 0 0 0 4 0 63 9 19 9 105 9 9 98 0 0 0 0 0 233 0 13 

Developed 90,660 74 18 2 47 15 16 3 3 39 14 20 2 0 47 0 383 79 58 15 664 125 68 0 0 0 0 0 0 895 2 131 

 1 
2 
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Table 12E-33. Direct Effects on Wildlife and Plants–Alternative 3 with Tunnel Alignment and Isolated Conveyance (Near-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 7 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 1 

Grassland habitat 3,103 150 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 150 3 27 

Total 6,011 157 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 157 3 27 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 64 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 30 0 534 577 770 3 0 0 0 0 0 0 0 1,349 564 0 0 0 0 0 0 0 0 1,913 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 11 0 229 50 23 0 0 0 0 0 0 0 0 74 241 0 0 0 0 0 0 0 0 315 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 8 0 64 70 24 0 0 0 0 0 0 0 0 94 71 0 0 0 0 0 0 0 0 165 0 0 

Total 35,588 0 0 0 0 0 0 49 7 892 697 817 3 0 0 0 0 0 0 0 1,517 948 0 0 0 0 0 0 0 0 2,465 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 176 151 16 

Total 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 176 151 16 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 58 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 10 5 0 22 9 0 0 0 0 0 0 0 0 31 15 0 0 0 0 0 0 0 0 47 0 0 

Total 7,515 0 0 0 0 0 0 10 5 58 22 9 0 0 0 0 0 0 0 0 89 15 0 0 0 0 0 0 0 0 105 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 3 0 0 1 5 0 0 0 69 0 0 0 0 0 0 0 0 1 0 2 69 0 0 0 0 0 0 0 0 79 0 1 

Secondary habitat 17,915 0 0 0 0 0 0 49 0 0 402 532 2 0 0 0 1 0 0 0 936 50 0 0 0 0 0 0 0 0 986 0 0 

Total 25,382 3 0 0 1 5 0 49 0 69 402 532 2 0 0 0 1 0 1 0 938 120 0 0 0 0 0 0 0 0 1,066 0 1 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 26 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 7 0 0 

Total 6,716 0 0 0 0 0 0 2 5 26 0 0 0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 0 33 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 39 0 0 101 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 76 0 112 

Total 86,263 39 0 0 101 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 76 0 112 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Roosting and foraging - Temporary 16,579 39 280 0 89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 319 0 89 

Foraging 164,676 1,160 406 134 516 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,341 134 516 

Total 188,594 1,201 686 134 607 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,662 134 607 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 27 0 0 11 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 409 0 99 

Total 14,850 27 0 0 11 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 409 0 99 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 54 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 5 0 432 605 2 0 0 0 0 0 0 0 1,040 58 0 0 0 0 0 0 0 0 1,097 0 0 

Total 27,707 0 0 0 0 0 0 53 5 54 432 605 2 0 0 0 0 0 0 0 1,040 112 0 0 0 0 0 0 0 0 1,151 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 2,032 1,193 474 718 996 504 27 29 192 59 43 0 0 773 152 3,742 882 352 27 6,278 0 0 0 13 0 1,054 527 13 35 12,141 474 1,222 

Nesting habitat 9,796 13 0 0 12 79 54 0 0 4 1 0 0 0 0 0 164 2 1 1 173 0 0 0 0 0 0 0 0 0 265 0 66 

Total 487,675 2,045 1,193 474 730 1,075 558 27 29 196 60 43 0 0 773 152 3,906 884 354 27 6,451 0 0 0 13 0 1,054 527 13 35 12,406 474 1,288 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 634 57 162 157 477 84 0 0 0 0 0 0 0 106 0 79 0 0 0 106 79 0 0 2 0 867 126 0 0 2,348 162 241 

Breeding habitat-foraging 60,828 209 0 151 34 105 155 19 2 286 153 99 0 0 1 0 1 0 0 0 272 288 0 0 4 0 0 0 13 35 926 151 189 

Breeding habitat-nesting 1,935 9 0 0 3 13 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0 78 

Nonbreeding habitat-foraging ag 196,713 1,023 771 11 369 0 54 0 0 0 0 0 0 0 332 8 2,065 488 312 19 1,159 2,065 0 0 7 0 120 397 0 0 5,541 11 423 

Nonbreeding habitat-roosting 28,067 23 0 0 5 8 0 36 1 0 230 171 1 0 116 0 0 4 2 1 562 0 0 0 0 0 0 0 0 0 593 0 5 

Nonbreeding habitat-foraging 34,313 93 2 0 49 0 0 0 0 0 0 0 0 0 41 3 355 37 16 6 104 355 0 0 0 0 0 0 0 0 554 0 49 

Total 424,040 1,990 831 325 617 603 367 54 2 286 383 270 2 0 595 11 2,499 529 331 26 2,203 2,787 0 0 13 0 987 523 13 35 9,985 325 984 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 432 10 220 125 882 245 17 11 122 98 52 0 0 623 5 2,037 143 157 33 3,297 0 0 0 4 0 206 63 13 35 4,942 220 369 

Low-value habitat 254,352 1,345 1,110 214 468 98 144 1 17 23 3 1 0 0 141 148 1,505 397 64 2 2,300 0 0 0 9 0 749 371 0 0 5,982 214 612 

Total 406,366 1,777 1,120 434 592 979 389 17 28 145 100 53 0 0 764 152 3,541 540 220 35 5,597 0 0 0 13 0 955 434 13 35 10,924 434 981 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 0 0 0 0 0 0 0 0 29 0 5 

Migratory habitat 10,425 20 0 0 10 57 83 0 0 0 0 0 0 0 0 0 216 2 1 1 221 0 0 0 0 0 0 0 0 0 298 0 92 

Total 12,395 20 0 0 10 83 88 0 0 0 0 0 0 0 0 0 217 3 2 1 224 0 0 0 0 0 0 0 0 0 326 0 97 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 24 0 0 13 82 88 0 0 4 1 0 0 0 0 0 218 3 2 1 230 0 0 0 0 0 0 0 0 0 336 0 100 

Foraging habitat 507,922 2,030 1,196 474 720 1,008 516 0 32 986 733 931 3 0 0 152 3,578 870 353 27 7,667 0 0 0 13 0 0 0 13 35 11,962 474 1,237 

Total 521,991 2,055 1,196 474 733 1,090 604 0 32 991 733 931 3 0 0 153 3,796 873 355 28 7,896 0 0 0 13 0 0 0 13 35 12,298 474 1,337 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 17 0 0 3 9 58 0 0 0 0 0 0 0 0 0 83 1 2 1 87 0 0 0 0 0 0 0 0 0 114 0 61 

Secondary nesting and migratory habitat 5,528 10 0 0 8 3 0 0 0 0 0 0 0 0 0 0 199 5 2 1 206 0 0 0 0 0 0 0 0 0 219 0 8 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 0 3 1 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 76 0 29 

Total 14,547 27 0 0 11 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 409 0 99 
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and 
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of 

recreational-
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facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 
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(Acres) 

Temporary 
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Permanent 
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Temporary 
(Acres) 
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Tidal 
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Mid Tidal 
Brackish 

Marsh 
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1 
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2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 
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1 
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2 Subtidal 3 
Permanent 

(Acres) 
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(Acres) 
Permanent 
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Permanent 
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(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 24 0 0 13 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 35 0 16 

Aquatic - nontidal 19,184 20 5 0 15 59 13 0 0 0 0 0 0 0 5 2 89 9 3 0 109 0 0 0 0 0 0 0 0 0 193 0 27 

Upland-high 21,649 57 2 14 68 178 158 0 0 0 0 0 0 0 43 1 239 32 32 17 364 0 0 0 0 0 0 0 0 0 602 14 226 

Upland-moderate 25,953 276 8 6 67 60 61 0 0 0 0 0 0 0 70 43 552 26 7 1 700 0 0 0 0 0 0 0 0 35 1,079 6 128 

Upland-low 5,683 24 0 0 3 1 0 0 0 0 0 0 0 0 11 0 116 1 1 1 129 0 0 0 0 0 0 0 0 0 155 0 3 

Total 84,567 401 15 20 166 306 234 0 0 0 0 0 0 0 131 48 996 69 43 20 1,305 0 0 0 0 0 0 0 0 35 2,063 20 400 

Aquatic breeding, foraging, and movement (miles) 2,802 12 6 1 6 5 9 0 0 0 0 0 0 0 3 1 30 5 3 1 44 0 0 0 0 0 0 0 0 0 66 1 16 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 49 0 0 76 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 0 132 0 99 

Upland nesting and overwintering habitat 16,184 105 0 3 17 109 70 2 1 48 41 16 0 0 2 0 24 2 0 0 136 0 0 0 4 0 0 0 0 0 354 3 86 

Upland nesting and overwintering habitat-NHD 12,680 55 1 11 19 21 49 5 5 12 7 2 0 0 9 1 88 9 5 2 144 0 0 0 0 0 0 0 0 0 220 11 68 

Total 110,530 209 1 14 112 167 141 52 6 60 48 18 0 0 10 1 111 11 6 2 326 0 0 0 4 0 0 0 0 0 706 14 253 

Aquatic habitat linear (miles) - NHD 1,425 7 4 1 3 1 3 0 0 1 1 1 0 0 1 0 14 3 2 0 24 0 0 0 0 0 0 0 0 0 36 1 6 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 13 151 2 

Total 7,925 6 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 14 151 2 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 5 0 151 6 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 296 151 6 

Total 37,732 5 0 151 6 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 296 151 6 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 49 0 0 18 83 76 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 0 430 0 94 

Nonriparian channels and grasslands 16,670 182 0 0 68 41 94 1 0 9 4 0 0 0 7 0 59 13 6 1 100 0 0 0 0 0 0 0 0 0 324 0 163 

Total 34,456 231 0 0 87 125 170 1 0 9 4 0 0 0 7 1 345 19 10 2 398 0 0 0 0 0 0 0 0 0 754 0 257 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 164 0 31 1 0 0 196 0 0 0 0 0 0 0 0 0 286 32 2 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 

Delta mudwort total 6,081 20 0 0 7 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 28 0 9 

Mason’s lilaeopsis total 6,081 20 0 0 7 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 28 0 9 

Delta tule pea total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Suisun Marsh aster total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Side-flowering skullcap total 2,497 1 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 3 0 0 0 0 0 0 0 0 0 4 0 2 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 
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and 

Inundation 
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of 
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Permanent 
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Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 
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1 
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Permanent 
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Temporary 
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Permanent 
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Permanent 
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Temporary 
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Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

 1 
2 
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Table 12E-34. Direct Effects on Wildlife and Plants – Alternative 3 with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version July 18, 2013] 1 
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and 

Inundation 
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Reusable 
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1 
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Mammals                                                                  

Riparian brush rabbit                                                            0 0 0 

Riparian habitat 2,909 7 0 0 1 0 0 0 0 0 0 0 0 0 5 0 7 3 3 1 19 0 43 35 0 0 0 0 0 0 68 0 35 

Grassland habitat 3,103 150 0 3 27 0 0 0 0 0 0 0 0 0 3 0 11 1 2 0 18 0 26 20 0 0 0 0 0 0 194 3 46 

Total 6,011 157 0 3 27 0 0 0 0 0 0 0 0 0 8 0 19 4 4 1 37 0 69 54 0 0 0 0 0 0 262 3 82 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 33 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 33 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 67 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 1 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 5 7 991 807 3,353 160 0 0 0 0 0 0 0 4,320 1,003 0 0 0 0 0 0 0 0 5,323 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 2 3 336 135 317 14 0 0 0 0 0 0 0 467 340 0 0 0 0 0 0 0 0 807 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 6 9 158 164 419 5 0 0 0 0 0 0 0 588 174 0 0 0 0 0 0 0 0 762 0 0 

Total 35,588 0 0 0 0 0 0 13 26 1,552 1,107 4,090 179 0 0 0 0 0 0 0 5,376 1,592 0 0 0 0 0 0 0 0 6,968 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 181 151 16 

Total 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 181 151 16 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 60 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 97 208 12 0 0 0 0 0 0 0 318 24 0 0 0 0 0 0 0 0 342 0 0 

Total 7,515 0 0 0 0 0 0 7 17 60 97 208 12 0 0 0 0 0 0 0 377 24 0 0 0 0 0 0 0 0 401 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 3 0 0 1 5 0 0 0 71 0 0 0 0 5 0 0 1 1 1 3 76 0 0 0 0 0 0 0 0 87 0 1 

Secondary habitat 17,915 0 0 0 0 0 0 29 52 0 587 2,240 118 0 0 0 12 5 0 0 2,951 93 0 0 0 0 0 0 0 0 3,043 0 0 

Total 25,382 3 0 0 1 5 0 29 52 71 587 2,240 118 0 5 0 12 6 2 1 2,954 168 0 0 0 0 0 0 0 0 3,130 0 1 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 27 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 5 3 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Total 6,716 0 0 0 0 0 0 5 3 27 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0 35 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 39 0 0 101 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 85 0 117 

Total 86,263 39 0 0 101 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 85 0 117 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Roosting and foraging - Temporary 16,579 39 280 0 89 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 0 360 0 89 

Foraging 164,676 1,160 406 134 516 0 0 0 0 0 0 0 0 0 1 0 1,467 514 614 117 2,713 0 0 0 0 0 300 1,350 4 0 5,933 134 516 

Total 188,594 1,201 686 134 607 0 0 0 0 0 0 0 0 0 1 0 1,508 514 614 117 2,754 0 0 0 0 0 300 1,350 4 0 6,295 134 607 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 27 0 0 11 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 683 0 120 

Total 14,850 27 0 0 11 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 683 0 120 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 55 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 70 0 657 2,712 140 0 0 0 0 0 0 0 3,510 123 0 0 0 0 0 0 0 0 3,633 0 0 

Total 27,707 0 0 0 0 0 0 53 70 55 657 2,712 140 0 0 0 0 0 0 0 3,510 178 0 0 0 0 0 0 0 0 3,688 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 2,032 1,193 474 718 996 504 62 63 411 349 666 11 0 1,319 3 17,988 6,280 7,393 2,814 37,359 0 1,820 1,036 971 3,991 1,849 1,440 50 35 51,735 474 2,258 

Nesting habitat 9,796 13 0 0 12 79 54 0 0 2 4 2 0 0 0 0 258 12 15 2 295 0 38 31 0 0 0 0 0 0 425 0 97 

Total 487,675 2,045 1,193 474 730 1,075 558 62 63 413 353 668 11 0 1,319 3 18,246 6,292 7,408 2,816 37,654 0 1,857 1,067 971 3,991 1,849 1,440 50 35 52,160 474 2,355 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 634 57 162 157 477 84 2 0 0 0 0 0 0 338 0 3,635 1,335 1,093 47 2,814 3,635 503 275 7 0 1,521 568 0 0 10,216 162 516 

Breeding habitat-foraging 60,828 209 0 151 34 105 155 10 11 382 299 692 18 0 38 0 254 28 16 2 1,102 647 47 30 11 0 0 0 44 35 2,200 151 219 

Breeding habitat-nesting 1,935 9 0 0 3 13 75 0 0 0 0 0 0 0 6 0 34 10 4 0 21 34 4 2 0 0 0 0 0 0 82 0 80 

Nonbreeding habitat-foraging ag 196,713 1,023 771 11 369 0 54 0 0 0 0 0 0 0 530 1 8,716 2,991 4,115 851 8,489 8,716 652 367 953 3,991 210 945 0 0 25,749 11 789 

Nonbreeding habitat-roosting 28,067 23 0 0 5 8 0 5 7 0 404 1,119 29 0 41 0 0 13 10 5 1,633 0 1 1 0 0 0 0 0 0 1,665 0 6 

Nonbreeding habitat-foraging 34,313 93 2 0 49 0 0 0 0 8 44 465 7 0 38 3 651 33 49 33 672 659 3 3 0 0 0 0 7 0 1,437 0 52 

Total 424,040 1,990 831 325 617 603 367 17 19 391 746 2,276 54 0 992 3 13,291 4,410 5,287 939 14,732 13,692 1,211 678 971 3,991 1,731 1,513 50 35 41,350 325 1,662 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 432 10 220 125 882 245 39 40 324 216 795 81 0 620 3 6,253 783 617 158 9,929 0 142 83 11 0 362 159 50 35 12,011 220 452 

Low-value habitat 254,352 1,345 1,110 214 468 98 144 0 4 44 21 14 0 0 478 0 9,281 3,919 3,751 2,226 19,739 0 1,452 827 960 3,991 1,314 952 0 0 30,960 214 1,439 

Total 406,366 1,777 1,120 434 592 979 389 39 44 368 236 809 81 0 1,098 3 15,534 4,702 4,368 2,384 29,668 0 1,594 910 971 3,991 1,675 1,111 50 35 42,972 434 1,891 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 86 13 10 1 110 0 6 5 0 0 0 0 0 0 142 0 10 

Migratory habitat 10,425 20 0 0 10 57 83 0 0 0 0 0 0 0 0 0 290 6 9 4 310 0 16 11 0 0 0 0 0 0 402 0 104 

Total 12,395 20 0 0 10 83 88 0 0 0 0 0 0 0 0 0 376 19 20 5 420 0 21 17 0 0 0 0 0 0 544 0 114 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 24 0 0 13 82 88 0 0 2 4 2 0 0 0 0 339 15 17 3 383 0 42 33 0 0 0 0 0 0 532 0 134 

Foraging habitat 507,922 2,030 1,196 474 720 1,008 516 0 71 1,372 1,133 4,528 425 0 0 3 17,811 6,227 7,240 2,815 41,625 0 1,706 968 971 3,991 1,849 1,440 50 35 55,902 474 2,205 

Total 521,991 2,055 1,196 474 733 1,090 604 0 71 1,374 1,137 4,530 425 0 0 3 18,151 6,242 7,257 2,818 42,008 0 1,748 1,001 971 3,991 1,849 1,440 50 35 56,433 474 2,338 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 17 0 0 3 9 58 0 0 0 0 0 0 0 0 0 149 14 16 3 182 0 23 15 0 0 0 0 0 0 232 0 77 

Secondary nesting and migratory habitat 5,528 10 0 0 8 3 0 0 0 0 0 0 0 0 0 0 328 9 9 3 349 0 5 6 0 0 0 0 0 0 366 0 14 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 2 1 8 1 2 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 85 0 29 

Total 14,547 27 0 0 11 83 88 2 1 8 1 2 0 0 0 0 478 23 25 6 545 0 28 21 0 0 0 0 0 0 683 0 120 
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Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 24 0 0 13 9 2 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 2 3 0 0 0 0 0 0 36 0 18 

Aquatic - nontidal 19,184 20 5 0 15 59 13 0 0 0 0 0 0 0 37 0 237 38 60 21 393 0 34 21 0 0 0 0 0 0 511 0 48 

Upland-high 21,649 57 2 14 68 178 158 0 0 0 0 0 0 0 33 0 477 17 26 39 594 0 0 0 0 0 0 0 0 0 831 14 226 

Upland-moderate 25,953 276 8 6 67 60 61 0 0 0 0 0 0 0 60 0 1,019 128 140 28 1,375 0 27 24 0 0 0 0 0 35 1,781 6 152 

Upland-low 5,683 24 0 0 3 1 0 0 0 0 0 0 0 0 7 0 137 4 3 2 154 0 20 18 0 0 0 0 0 0 199 0 21 

Total 84,567 401 15 20 166 306 234 0 0 0 0 0 0 0 139 1 1,870 188 230 90 2,518 0 82 65 0 0 0 0 0 35 3,357 20 466 

Aquatic breeding, foraging, and movement (miles) 2,802 12 6 1 6 5 9 0 0 0 0 0 0 0 8 0 73 18 23 16 138 0 2 1 0 0 0 0 0 0 162 1 17 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 49 0 0 76 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 32 21 0 0 0 0 0 0 163 0 120 

Upland nesting and overwintering habitat 16,184 105 0 3 17 109 70 3 5 86 95 139 2 0 13 0 113 6 5 4 473 0 12 15 10 0 0 0 0 0 708 3 102 

Upland nesting and overwintering habitat-NHD 12,680 55 1 11 19 21 49 9 9 48 11 64 1 0 12 1 203 16 15 11 399 0 4 2 0 0 0 0 0 0 480 11 70 

Total 110,530 209 1 14 112 167 141 57 14 134 107 203 3 0 24 1 316 22 20 15 917 0 48 39 10 0 0 0 0 0 1,351 14 292 

Aquatic habitat linear (miles) - NHD 1,425 7 4 1 3 1 3 0 0 2 2 7 1 0 4 0 43 15 20 12 106 0 2 1 0 0 0 0 0 0 120 1 7 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 29 151 2 

Total 7,925 6 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 30 151 2 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 5 0 151 6 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 638 151 6 

Total 37,732 5 0 151 6 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 638 151 6 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 49 0 0 18 83 76 0 0 0 0 0 0 0 0 0 490 25 28 8 552 0 43 35 0 0 0 0 0 0 727 0 129 

Nonriparian channels and grasslands 16,670 182 0 0 68 41 94 1 2 11 10 18 0 0 18 0 149 16 22 13 260 0 9 14 0 0 0 0 0 0 493 0 177 

Total 34,456 231 0 0 87 125 170 1 2 11 10 18 0 0 18 0 640 42 50 21 813 0 52 49 0 0 0 0 0 0 1,220 0 306 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Heartscale total 6,528 0 0 0 0 0 0 1 0 1 0 0 0 0 38 0 253 7 6 0 306 0 0 0 0 0 0 0 0 0 306 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 83 0 525 4 8 0 622 0 1 1 0 0 0 0 0 0 713 32 3 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 0 0 0 0 0 0 28 0 8 

Delta mudwort total 6,081 20 0 0 7 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 30 0 11 

Mason’s lilaeopsis total 6,081 20 0 0 7 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 30 0 11 

Delta tule pea total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 

Suisun Marsh aster total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 

Side-flowering skullcap total 2,497 1 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 1 1 0 0 0 0 0 0 5 0 2 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 0 0 0 0 5 0 6 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 
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Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

 1 
2 
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Table 12E-35. Indirect Effects–Alternative 3 [Version July 24, 2013] 1 

Resource 

Total Existing Modeled 
Habitat in the Plan Area 

(Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 
CM4 Tidal 

Restoration 
CM5 Seasonally Inundated 

Floodplain Restoration Total Allowable Indirect Effects 

O&M (Acres) 
Construction 

(Acres) 
O&M 

(Acres) 
Construction 

(Acres) 
Construction 

(Acres) Construction (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Mammals                   

Riparian brush rabbit               0 0 

Riparian habitat 2,909 0 18 0 0 51 343 0 412 

Grassland habitat 3,103 0 161 0 0 51 263 0 475 

Total 6,011 0 179 0 0 102 606 0 887 

Riparian woodrat               0 0 

Habitat 2,166 0 2 0 0 18 256 0 276 

Total 2,166 0 2 0 0 18 256 0 276 

Salt marsh harvest mouse               0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 93 0 0 93 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 60 0 0 60 

Upland secondary 749 0 0 0 0 55 0 0 55 

Managed wetland—wetland primary, low long-term conservation value 21,891 0 0 0 0 140 0 0 140 

Managed wetland—wetland secondary, low long-term conservation value 2,800 0 0 0 0 45 0 0 45 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 37 0 0 37 

Total 35,588 0 0 0 0 429 0 0 429 

San Joaquin kit fox               0 0 

Breeding, foraging, and dispersal habitat 5,327 0 169 0 0 0 0 0 169 

Total 5,327 0 169 0 0 0 0 0 169 

Suisun shrew               0 0 

Primary habitat 3,128 0 0 0 0 83 0 0 83 

Secondary habitat 4,387 0 0 0 0 84 0 0 84 

Total 7,515 0 0 0 0 167 0 0 167 

Birds                   

California black rail               0 0 

Primary habitat 7,467 0 113 0 5 364 0 0 483 

Secondary habitat 17,915 0 2 0 0 428 2 0 433 

Total 25,382 0 116 0 5 793 2 0 915 

California clapper rail               0 0 

Primary habitat 296 0 0 0 0 19 0 0 19 

Secondary habitat 6,420 0 0 0 0 523 0 0 523 

Total 6,716 0 0 0 0 542 0 0 542 

California least tern               0 0 

Nesting and Migratory Habitat 86,263 0 1,173 0 44 2,785 850 0 4,851 

Total 86,263 0 1,173 0 44 2,785 850 0 4,851 

Greater sandhill crane               0 0 

Roosting and foraging - Permanent 7,340 0 219 0 0 0 0 0 219 

Roosting and foraging - Temporary 16,579 0 1,427 0 0 174 0 0 1,600 

Foraging 164,676 9 7,612 0 0 1,825 0 9 9,437 

Total 188,594 9 9,258 0 0 1,999 0 9 11,257 

Least Bell's vireo               0 0 

Migratory and breeding 14,850 0 155 0 244 619 406 0 1,425 

Total 14,850 0 155 0 244 619 406 0 1,425 

Suisun song sparrow               0 0 

Primary habitat 3,722 0 0 0 0 287 0 0 287 

Secondary habitat 23,986 0 0 0 0 584 0 0 584 

Total 27,707 0 0 0 0 871 0 0 871 

Swainson’s hawk               0 0 

Foraging habitat 477,879 0 6,821 0 2,275 6,013 3,201 0 18,310 

Nesting habitat 9,796 0 115 0 255 361 470 0 1,201 

Total 487,675 0 6,936 0 2,530 6,373 3,672 0 19,511 

Tricolored blackbird               0 0 

Breeding habitat-ag foraging 102,184 7 647 0 1,612 1,152 852 7 4,264 

Breeding habitat-foraging 60,828 0 378 0 931 2,389 532 0 4,231 

Breeding habitat-nesting 1,935 0 39 0 89 43 114 0 285 

Nonbreeding habitat-foraging ag 196,713 0 7,665 0 38 2,856 1,604 0 12,163 

Nonbreeding habitat-roosting 28,067 0 350 0 49 1,214 25 0 1,639 

Nonbreeding habitat-foraging 34,313 0 784 0 0 1,324 33 0 2,141 

Total 424,040 7 9,863 0 2,721 8,978 3,161 7 24,723 

Western burrowing owl               0 0 

High-value habitat 152,014 0 1,227 0 1,202 3,038 541 0 6,008 

Low-value habitat 254,352 0 4,285 0 512 1,632 1,977 0 8,406 

Total 406,366 0 5,512 0 1,714 4,671 2,518 0 14,415 

Western yellow-billed cuckoo               0 0 

Breeding habitat 1,970 0 8 0 24 98 66 0 196 

Migratory habitat 10,425 0 127 0 220 398 318 0 1,064 

Total 12,395 0 135 0 244 496 384 0 1,260 

White-tailed kite               0 0 

Breeding habitat 14,069 0 171 0 269 543 523 0 1,506 

Foraging habitat 507,922 0 6,853 0 2,297 6,477 2,982 0 18,609 

Total 521,991 0 7,024 0 2,566 7,020 3,505 0 20,115 

Yellow-breasted chat               0 0 

Primary nesting and migratory habitat 8,178 0 63 0 80 388 272 0 803 

Secondary nesting and migratory habitat 5,528 0 92 0 5 172 135 0 403 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 160 74 0 0 234 

Total 14,547 0 155 0 244 634 406 0 1,440 

Reptiles                   

Giant garter snake               0 0 

Aquatic - tidal 12,097 0 161 0 13 219 131 0 524 

Aquatic - nontidal 19,184 0 88 0 133 103 22 0 346 

Upland-high 21,649 0 277 0 242 372 0 0 891 

Upland-moderate 25,953 0 349 0 125 773 314 0 1,561 

Upland-low 5,683 0 59 0 1 150 279 0 489 

Total 84,567 0 935 0 516 1,616 745 0 3,811 

Aquatic breeding, foraging, and movement (miles) 2,802 0 37 0 11 33 22 0 102 

Western pond turtle               0 0 

Aquatic habitat 81,666 0 593 0 150 1,856 619 0 3,218 

Upland nesting and overwintering habitat 16,184 0 147 0 115 331 245 0 839 

Upland nesting and overwintering habitat-NHD 12,680 0 117 0 37 243 30 0 427 

Total 110,530 0 857 0 303 2,430 895 0 4,485 

Aquatic habitat linear (miles) - NHD 1,425 0 16 0 1 14 3 0 34 

Amphibians                   

California red-legged frog               0 0 

Aquatic habitat 159 0 0 0 0 0 0 0 0 

Upland cover and dispersal habitat 7,766 0 147 0 0 0 0 0 147 

Total 7,925 0 147 0 0 0 0 0 147 
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Resource 

Total Existing Modeled 
Habitat in the Plan Area 

(Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 
CM4 Tidal 

Restoration 
CM5 Seasonally Inundated 

Floodplain Restoration Total Allowable Indirect Effects 

O&M (Acres) 
Construction 

(Acres) 
O&M 

(Acres) 
Construction 

(Acres) 
Construction 

(Acres) Construction (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 

California tiger salamander               0 0 

Aquatic breeding habitat 8,273 0 0 0 0 201 0 0 201 

Terrestrial cover and aestivation 29,459 0 206 0 30 659 0 0 895 

Total 37,732 0 206 0 30 861 0 0 1,096 

Invertebrates                   

Valley elderberry longhorn beetle               0 0 

Riparian vegetation 17,786 0 94 0 56 125 200 0 476 

Nonriparian channels and grasslands 16,670 0 220 0 85 261 210 0 776 

Total 34,456 0 314 0 141 387 410 0 1,252 

California linderiella               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 12 0 0 45 0 0 57 

Total 12,320 0 14 0 0 135 0 0 149 

Conservancy fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 12 0 0 45 0 0 57 

Total 12,320 0 14 0 0 135 0 0 149 

Longhorn fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 12 0 0 45 0 0 57 

Total 12,320 0 14 0 0 135 0 0 149 

Midvalley fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 12 0 0 45 0 0 57 

Total 12,320 0 14 0 0 135 0 0 149 

Vernal pool fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 12 0 0 45 0 0 57 

Total 12,320 0 14 0 0 135 0 0 149 

Vernal pool tadpole shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 12 0 0 45 0 0 57 

Total 12,320 0 14 0 0 135 0 0 149 

Plants                   

Brittlescale total 451 0 0 0 0 3 0 0 3 

Heartscale total 6,528 0 0 0 0 193 0 0 193 

San Joaquin spearscale total 14,933 0 24 0 48 129 1 0 202 

Carquinez goldenbush total 1,346 0 0 0 0 9 0 0 9 

Delta button celery total 3,361 0 13 0 0 0 350 0 364 

Delta mudwort total 6,081 0 88 0 10 261 122 0 481 

Mason’s lilaeopsis total 6,081 0 88 0 10 261 122 0 481 

Delta tule pea total 5,853 0 6 0 0 420 1 0 428 

Suisun Marsh aster total 5,853 0 6 0 0 420 1 0 428 

Side-flowering skullcap total 2,497 0 13 0 1 80 12 0 106 

Slough thistle total 1,834 0 0 0 0 0 349 0 349 

Soft bird’s-beak total 1,228 0 0 0 0 64 0 0 64 

Suisun thistle total 1,281 0 0 0 0 66 0 0 66 

Vernal Pool Plants                   

Alkali milk-vetch               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 12 0 0 18 0 0 30 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 14 0 0 135 0 0 149 

Legenere               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 12 0 0 18 0 0 30 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 14 0 0 135 0 0 149 

Heckard’s peppergrass               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 12 0 0 18 0 0 30 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 14 0 0 135 0 0 149 

Boggs Lake hedge-hyssop               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 12 0 0 18 0 0 30 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 14 0 0 135 0 0 149 

Dwarf downingia               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 12 0 0 18 0 0 30 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 14 0 0 135 0 0 149 

 1 
2 
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Table 12E-36. Direct Effects on Natural Communities–Alternative 4 with Full Implementation (Near-Term) (acres) [Version February 24, 2015] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable 
Habitat Loss 

Riparian Restoration as 
Part of Tidal Natural 

Communities Restoration 

Riparian Restoration 
as Part of Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

Construction 
and Inundation Construction 

Permanent 
(Acres) 

Permanent 
Reusable Tunnel 
Material (Acres) 

Temporary 
(Geotechnical) 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
High Tidal 

Brackish Marsh 

Mid Tidal 
Brackish 

Marsh 
Low Tidal 

Brackish Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 Permanent (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) Permanent (Acres) Permanent (Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Tidal Perennial Aquatic 86,263 206 1 20 2,078 8 11 0 0 1 0 0 0 0 1 1 11 0 0 0 14 0 0 0 0 0 0 0 229 2,109 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 2 1 2 13 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 10 15 

Valley/Foothill Riparian 17,966 28 14 4 27 89 88 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 428 118 

Grassland 78,047 287 219 22 129 388 239 0 0 1 0 0 0 0 39 3 345 37 16 6 448 0 0 4 0 0 0 35 1,394 390 

Alkali Seasonal Wetland Complex 3,723 2 0 0 0 45 0 0 0 0 0 0 0 0 3 0 10 0 0 0 13 0 0 0 0 0 0 0 61 0 

Vernal Pool Complex 12,133 28 0 0 3 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 229 3 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent Wetland 1,509 1 1 1 5 25 1 0 0 0 0 0 0 0 0 0 38 0 1 0 40 0 0 0 0 0 0 0 67 7 

Nontidal Perennial Aquatic 5,567 4 55 2 8 24 12 0 0 0 0 0 0 0 5 2 19 8 0 0 34 0 0 0 0 0 0 0 117 21 

Managed Wetland 70,798 22 0 6 23 24 44 88 0 1,569 1,099 1,183 42 0 223 141 1,339 26 7 2 5,718 0 0 0 0 0 0 0 5,764 73 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 1,542 2,226 201 1,138 629 363 0 0 0 0 0 0 0 482 13 3,494 1,386 432 71 5,878 0 0 10 0 1,140 700 0 12,125 1,702 

Cropland 459,778 1,458 2,134 196 1,096 568 334 0 0 0 0 0 0 0 458 9 3,257 1,345 410 69 5,547 0 0 7 0 1,140 700 0 11,554 1,626 

Grain and Hay Crops 1,507 0 0 0 6 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 63 0 136 118 

Wheat 4,731 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 93 150 27 129 31 0 0 0 0 0 0 0 0 32 0 149 331 120 0 632 0 0 0 0 0 0 0 906 156 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 323 0 0 0 330 0 0 0 0 0 0 0 330 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354 43 0 397 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 44 0 

Safflower 15,592 30 0 0 78 5 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 34 105 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 63 893 88 242 0 0 0 0 0 0 0 0 0 0 0 29 21 23 0 73 0 0 1 0 123 185 0 1,339 331 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 10 71 0 2 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80 22 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 11 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 14 14 0 28 0 0 0 0 0 0 0 39 2 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 206 99 0 306 0 

Irrigated Alfalfa & Alfalfa Mixtures 81,032 508 375 16 158 0 12 0 0 0 0 0 0 0 0 0 66 30 28 0 124 0 0 0 0 198 80 0 1,285 186 

Non-Irrigated Alfalfa & Alfalfa Mixtures 365 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 4 101 0 8 67 0 0 0 0 0 0 0 0 399 1 1,349 47 92 1 1,890 0 0 6 0 0 0 0 2,068 8 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 70 0 

Native Pasture 8,376 0 118 0 0 1 0 0 0 0 0 0 0 0 0 0 68 41 25 0 134 0 0 0 0 0 0 0 253 0 

Non-irrigated native pasture 3,465 4 0 0 0 301 1 0 0 0 0 0 0 0 5 0 2 0 0 0 8 0 0 0 0 0 0 0 312 1 

Misc. grasses 422 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 10 119 5 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 52 0 213 40 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 57 0 156 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 8 0 11 44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 56 

Beans (green) 122 3 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 0 0 0 2 0 0 0 0 0 0 0 0 0 13 0 211 13 0 0 237 0 0 0 0 0 0 0 237 2 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 21 216 22 111 68 49 0 0 0 0 0 0 0 0 0 132 321 19 0 471 0 0 0 0 0 0 0 776 182 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable 
Habitat Loss 

Riparian Restoration as 
Part of Tidal Natural 

Communities Restoration 

Riparian Restoration 
as Part of Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

Construction 
and Inundation Construction 

Permanent 
(Acres) 

Permanent 
Reusable Tunnel 
Material (Acres) 

Temporary 
(Geotechnical) 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
High Tidal 

Brackish Marsh 

Mid Tidal 
Brackish 

Marsh 
Low Tidal 

Brackish Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 Permanent (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) Permanent (Acres) Permanent (Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 152 0 1 29 0 80 0 0 0 0 0 0 0 0 0 53 32 3 0 88 0 0 0 0 12 19 0 271 110 

Citrus and Sub-tropical 264 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 4 0 

Vineyards 33,980 320 13 18 171 0 0 0 0 0 0 0 0 0 3 0 570 473 58 0 1,103 0 0 0 0 41 99 0 1,576 190 

Native Vegetation 28,103 149 71 4 68 18 19 0 0 0 0 0 0 0 6 1 301 15 26 29 377 0 0 0 0 0 0 0 615 91 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 68 9 1 5 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80 19 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non Cropland 27,328 84 92 5 42 62 29 0 0 0 0 0 0 0 25 4 237 41 21 2 330 0 0 3 0 0 0 0 571 76 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 13 0 0 5 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 6 0 0 0 0 0 0 0 19 5 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dairies 891 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 4 1 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 6 5 0 3 0 0 0 0 0 0 0 0 0 12 0 27 2 2 0 43 0 0 0 0 0 0 0 54 3 

Misc. semi-ag (small roads, ditches, non-planted areas of cropped fields) 20,602 58 87 4 32 17 25 0 0 0 0 0 0 0 10 2 129 35 18 2 196 0 0 2 0 0 0 0 360 61 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 1 42 2 0 0 46 0 0 0 0 0 0 0 80 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 7 0 0 1 10 0 0 0 0 0 0 0 0 1 1 32 1 2 0 36 0 0 1 0 0 0 0 54 2 

Developed 90,660 79 26 7 42 15 16 1 0 13 1 1 0 0 15 1 85 5 1 0 124 0 0 0 0 0 0 0 243 66 

1 
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Table 12E-37. Direct Effects on Natural Communities–Alternative 4 with Full Implementation (Late Long-Term) (acres) [Version February 24, 2015] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable 
Habitat Loss Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Riparian Restoration as 
Part of Tidal Natural 

Communities Restoration 

Riparian Restoration 
as Part of Seasonal 

Floodplain Restoration 
Construction and 

Inundation Levee Construction 
Construction 

and Inundation Construction 

Permanent 
(Acres) 

Permanent Reusable 
Tunnel Material (Acres) 

Temporary 
(Geotechnical) (Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish Marsh 

Mid Tidal 
Brackish Marsh 

Low Tidal 
Brackish Marsh 

Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal freshwater 
marsh Subtidal 1 Subtidal 2 Subtidal 3 

Permanent 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) Permanent (Acres) Permanent (Acres) 

Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Tidal Perennial Aquatic 86,263 206 1 20 2,078 8 11 0 0 1 0 0 0 0 1 1 14 0 0 0 18 2 5 0 0 0 0 0 235 2,114 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 2 1 2 13 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 11 16 

Valley/Foothill Riparian 17,966 28 14 4 27 89 88 0 0 0 0 0 0 0 0 0 490 25 28 8 552 43 35 0 0 0 0 0 726 153 

Grassland 78,047 287 219 22 129 388 239 1 0 1 0 1 0 0 74 3 881 61 65 35 1,122 51 34 11 399 0 0 35 2,562 424 

Alkali Seasonal Wetland Complex 3,723 2 0 0 0 45 0 0 0 0 0 0 0 0 2 0 25 0 0 0 27 0 0 0 0 0 0 0 75 0 

Vernal Pool Complex 12,133 28 0 0 3 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 400 3 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent Wetland 1,509 1 1 1 5 25 1 0 0 0 0 0 0 0 7 0 81 7 3 2 99 0 0 0 0 0 0 0 126 7 

Nontidal Perennial Aquatic 5,567 4 55 2 8 24 12 0 0 0 0 0 0 0 25 0 94 23 38 10 189 28 16 0 0 0 0 0 301 36 

Managed Wetland 70,798 22 0 6 23 24 44 68 71 2,499 1,756 6,493 644 1 137 0 1,882 157 30 9 13,746 0 0 0 0 0 0 0 13,791 73 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 1,542 2,226 201 1,138 629 363 2 0 0 0 0 0 0 1,437 1 18,707 7,316 8,982 3,120 39,565 2,087 1,194 960 3,593 2,000 1,950 0 54,552 2,896 

Cropland 459,778 1,458 2,134 196 1,096 568 334 2 0 0 0 0 0 0 1,310 1 17,348 6,848 8,426 2,879 36,814 1,947 1,108 862 3,062 2,000 1,950 0 50,795 2,734 

Grain and Hay Crops 1,507 0 0 0 6 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 159 0 287 118 

Wheat 4,731 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 0 0 0 9 0 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 93 150 27 129 31 0 0 0 0 0 0 0 0 27 0 810 646 1,084 251 2,817 132 72 0 0 0 0 0 3,223 227 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 499 136 4 1 641 0 0 0 0 0 0 0 641 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 622 142 0 764 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 39 44 0 0 0 0 0 0 0 44 0 

Safflower 15,592 30 0 0 78 5 27 0 0 0 0 0 0 0 21 0 605 434 188 55 1,302 123 69 37 147 0 0 0 1,643 174 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 127 8 0 0 135 0 0 0 0 0 0 0 135 0 

Corn 102,424 63 893 88 242 0 0 0 0 0 0 0 0 0 80 0 1,109 571 730 148 2,638 251 145 141 550 216 443 0 5,195 476 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 10 71 0 2 0 20 0 0 0 0 0 0 0 1 0 29 11 93 1 134 0 0 0 0 0 0 0 215 22 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 49 112 287 1,770 2,233 67 39 0 0 0 0 0 2,300 39 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 11 0 2 0 0 0 0 0 0 0 0 0 0 0 0 1 15 71 6 92 5 1 0 1 0 0 0 110 3 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 362 338 0 700 0 

Irrigated Alfalfa & Alfalfa Mixtures 81,032 508 375 16 158 0 12 0 0 0 0 0 0 0 278 0 4,979 2,255 2,853 399 10,763 604 333 300 866 347 208 0 13,971 519 

Non-Irrigated Alfalfa & Alfalfa Mixtures 365 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 4 101 0 8 67 0 0 0 0 0 0 0 0 174 0 2,933 82 87 50 3,325 43 21 18 62 0 0 0 3,620 29 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 1 0 82 30 7 0 121 0 0 0 0 0 0 0 184 0 

Native Pasture 8,376 0 118 0 0 1 0 0 0 0 0 0 0 0 225 1 1,079 121 103 8 1,537 14 6 0 0 0 0 0 1,669 6 

Non-irrigated native pasture 3,465 4 0 0 0 301 1 2 0 0 0 0 0 0 2 0 10 0 0 0 14 5 2 0 0 0 0 0 323 3 

Misc. grasses 422 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 8 4 0 0 0 0 0 24 4 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 14 0 29 0 0 0 0 0 0 0 29 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 10 119 5 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 223 0 406 40 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173 150 0 323 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 8 0 11 44 0 0 0 0 0 0 0 0 0 16 0 421 337 172 16 962 24 14 5 21 0 0 0 1,020 70 

Beans (green) 122 3 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 181 0 0 0 230 6 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 45 0 0 0 47 12 7 8 33 0 0 0 101 7 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 0 0 0 0 0 4 2 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 8 0 0 0 17 0 0 0 0 0 0 0 17 0 

Melons, squash, and cucumbers (all types) 4,432 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 228 64 163 3 458 110 66 71 280 0 0 0 920 68 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 1 4 0 0 0 6 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 21 216 22 111 68 49 0 0 0 0 0 0 0 142 0 1,565 756 1,202 31 3,696 288 171 181 709 0 0 0 5,179 353 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 10 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 133 72 36 0 243 4 1 2 9 0 0 0 259 2 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 10 0 0 0 22 0 0 0 0 0 0 0 22 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 221 0 0 0 232 11 7 3 10 0 0 0 255 7 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 11 0 0 0 13 0 0 0 0 0 0 0 13 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable 
Habitat Loss Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Riparian Restoration as 
Part of Tidal Natural 

Communities Restoration 

Riparian Restoration 
as Part of Seasonal 

Floodplain Restoration 
Construction and 

Inundation Levee Construction 
Construction 

and Inundation Construction 

Permanent 
(Acres) 

Permanent Reusable 
Tunnel Material (Acres) 

Temporary 
(Geotechnical) (Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish Marsh 

Mid Tidal 
Brackish Marsh 

Low Tidal 
Brackish Marsh 

Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal freshwater 
marsh Subtidal 1 Subtidal 2 Subtidal 3 

Permanent 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) Permanent (Acres) Permanent (Acres) 

Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 72 0 0 0 90 6 3 6 25 0 0 0 128 3 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 152 0 1 29 0 80 0 0 0 0 0 0 0 152 0 421 65 136 1 775 14 10 0 0 22 46 0 1,009 119 

Citrus and Sub-tropical 264 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 65 6 74 0 0 0 0 2 6 0 83 0 

Vineyards 33,980 320 13 18 171 0 0 0 0 0 0 0 0 0 25 0 739 569 741 14 2,087 115 67 0 0 72 235 0 2,842 257 

Native Vegetation 28,103 149 71 4 68 18 19 0 0 0 0 0 0 0 88 0 1,101 519 367 79 2,154 30 23 0 0 0 0 0 2,422 114 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 68 9 1 5 2 13 0 0 0 0 0 0 0 4 0 48 6 8 1 66 77 45 40 156 0 0 0 418 64 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 25 0 0 31 0 0 0 0 0 0 0 31 0 

Non Cropland 27,328 84 92 5 42 62 29 0 0 0 0 0 0 0 127 0 1,359 468 556 241 2,751 140 86 98 531 0 0 0 3,757 162 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 13 0 0 5 0 0 0 0 0 0 0 0 0 11 0 62 7 9 1 91 6 5 0 0 0 0 0 110 10 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 6 0 0 0 6 6 3 0 0 0 0 0 12 3 

Dairies 891 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 5 0 0 0 8 0 0 0 0 0 0 0 8 1 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 6 5 0 3 0 0 0 0 0 0 0 0 0 3 0 61 11 15 2 92 5 3 0 0 0 0 0 108 6 

Misc. semi-ag (small roads, ditches, non-planted areas of cropped fields) 20,602 58 87 4 32 17 25 0 0 0 0 0 0 0 104 0 1,058 438 511 228 2,340 114 66 0 531 0 0 0 3,147 127 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 104 2 1 0 108 0 0 0 0 0 0 0 143 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 7 0 0 1 10 0 0 0 0 0 0 0 0 4 0 63 9 19 9 105 9 9 98 0 0 0 0 229 10 

Developed 90,660 79 26 7 42 15 16 3 3 39 14 20 2 0 47 0 383 79 58 15 664 125 68 0 0 0 0 0 908 134 

1 
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Table 12E-38. Direct Effects on Natural Communities–Alternative 4 with Full Implementation (Early Long-Term) (acres) [Version February 24, 2015] 1 

Natural Community 

Total 

Existing  

Modeled 

Habitat 

 in the  

Plan Area 

(Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 

Floodplain Restoration 
CM7 Riparian Natural Community Restoration 

CM8 Grassland 

Restoration 
CM10 Nontidal Marsh Natural 

Community Restoration 
CM18 Conservation 

Hatcheries 

Maximum 

Allowable 

Habitat Loss 
Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo Bypass 

Improvements Levee Construction 
Riparian Restoration as Part of Tidal Natural 

Communities Restoration 
Riparian Restoration as Part of Seasonal 

Floodplain Restoration Construction and Inundation 

Permanent 
(Acres) 

Permanent Reusable Tunnel 
Material (Acres) 

Temporary 
(Geotechnical) (Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish Marsh 

Mid Tidal 
Brackish Marsh 

Low Tidal 
Brackish Marsh 

Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 Permanent (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) Permanent (Acres) Permanent (Acres) 
Permanent 

(Acres) 
Construction and Inundation 

Permanent (Acres) 
Construction 

Permanent (Acres) 

Perman
ent 

(Acres) 

Tempor
ary 

(Acres) 

Tidal Perennial Aquatic 86,263 206 1 20 2,078 8 11 

  
1 0 0 0 0 1 1 13 0 0 0 16 0 0 0 0 0 0 0 231 2,109 

Mudflat 

Not 

available 
Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Not 

available 

Not 

availabl

e 

Not 

availabl

e 

Not 

availabl

e 

Not 

availabl

e 

Not 

available 
Not available 

Not 

availabl

e 

Not 

availabl

e 

Not 

availabl

e 

Not available Not available Not available Not available Not available Not available Not available Not available 

Not 

availabl

e 

Not 

availabl

e 

Tidal Brackish Emergent 

Wetland 
8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater 

Emergent Wetland 
8,856 2 1 2 13 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 10 15 

Valley/Foothill Riparian 17,966 28 14 4 27 89 88 0 0 0 0 0 0 0 0 0 389 7 5 2 403 6 6 0 0 0 0 0 540 125 

Grassland 78,047 287 219 22 129 388 239 0 0 1 0 0 0 0 32 3 632 39 17 6 732 11 12 7 0 0 0 35 1,698 402 

Alkali Seasonal Wetland 

Complex 
3,723 2 0 0 0 45 0 0 0 0 0 0 0 0 0 0 13 0 0 0 13 0 0 0 0 0 0 0 61 0 

Vernal Pool Complex 12,133 28 0 0 3 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 298 3 

Other Natural Seasonal 

Wetland 
842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater 

Perennial Emergent 

Wetland 

1,509 1 1 1 5 25 1 0 0 0 0 0 0 0 0 0 50 0 1 0 51 0 0 0 0 0 0 0 78 7 

Nontidal Perennial 

Aquatic 
5,567 4 55 2 8 24 12 0 0 0 0 0 0 0 6 0 51 10 1 0 68 19 8 0 0 0 0 0 170 29 

Managed Wetland 70,798 22 0 6 23 24 44 56 112 1,783 1,628 1,765 69 0 232 0 1,479 161 14 2 7,301 0 0 0 0 0 0 0 7,346 73 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 1,542 2,226 201 1,138 629 363 0 0 0 0 0 0 0 823 207 7,104 2,476 829 95 11,534 252 153 19 0 1,480 1,000 0 18,683 1,854 

Cropland 459,778 1,458 2,134 196 1,096 568 334 0 0 0 0 0 0 0 788 190 6,575 2,335 766 80 10,734 236 141 15 0 1,480 1,000 0 17,624 1,766 

Grain and Hay Crops 1,507 0 0 0 6 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 95 86 0 180 118 

Wheat 4,731 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 93 150 27 129 31 0 0 0 0 0 0 0 0 31 8 195 414 137 0 785 40 29 0 0 0 0 0 1,099 184 

Non-irrigated Misc. Grain 

and Hay 
1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28 499 110 1 1 640 0 0 0 0 0 0 0 640 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain 

and hay 
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 460 67 0 527 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 44 0 

Safflower 15,592 30 0 0 78 5 27 0 0 0 0 0 0 0 0 19 177 78 0 0 274 14 8 0 0 0 0 0 323 114 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 63 893 88 242 0 0 0 0 0 0 0 0 0 0 11 124 310 194 9 647 56 32 0 0 160 245 0 2,065 363 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 10 71 0 2 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80 22 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 10 0 0 0 0 0 16 10 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 11 0 2 0 0 0 0 0 0 0 0 0 0 0 0 1 14 16 0 31 0 0 0 0 0 0 0 42 2 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 268 158 0 426 0 

Irrigated Alfalfa & Alfalfa 

Mixtures 
81,032 508 375 16 158 0 12 0 0 0 0 0 0 0 25 123 1,217 465 81 1 1,913 58 29 0 0 257 110 0 3,221 215 

Non-Irrigated Alfalfa & 

Alfalfa Mixtures 
365 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 4 101 0 8 67 0 0 0 0 0 0 0 0 399 0 2,205 46 92 1 2,744 0 0 13 0 0 0 0 2,930 8 

Non-irrigated mixed 

pasture 
2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 70 0 

Native Pasture 8,376 0 118 0 0 1 0 0 0 0 0 0 0 0 226 0 450 41 25 0 742 0 0 0 0 0 0 0 861 0 

Non-irrigated native 

pasture 
3,465 4 0 0 0 301 1 0 0 0 0 0 0 0 3 0 6 0 0 0 9 0 0 0 0 0 0 0 313 1 

Misc. grasses 422 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 10 119 5 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41 95 0 264 40 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry 

crops 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 79 0 207 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 8 0 11 44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 56 

Beans (green) 122 3 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Natural Community 

Total 

Existing  

Modeled 

Habitat 

 in the  

Plan Area 

(Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 

Floodplain Restoration 
CM7 Riparian Natural Community Restoration 

CM8 Grassland 

Restoration 
CM10 Nontidal Marsh Natural 

Community Restoration 
CM18 Conservation 

Hatcheries 

Maximum 

Allowable 

Habitat Loss 
Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo Bypass 

Improvements Levee Construction 
Riparian Restoration as Part of Tidal Natural 

Communities Restoration 
Riparian Restoration as Part of Seasonal 

Floodplain Restoration Construction and Inundation 

Permanent 
(Acres) 

Permanent Reusable Tunnel 
Material (Acres) 

Temporary 
(Geotechnical) (Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish Marsh 

Mid Tidal 
Brackish Marsh 

Low Tidal 
Brackish Marsh 

Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 Permanent (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) Permanent (Acres) Permanent (Acres) 
Permanent 

(Acres) 
Construction and Inundation 

Permanent (Acres) 
Construction 

Permanent (Acres) 

Perman
ent 

(Acres) 

Tempor
ary 

(Acres) 

Melons, squash, and 

cucumbers (all types) 
4,432 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 223 13 0 0 237 0 0 0 0 0 0 0 237 2 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 21 216 22 111 68 49 0 0 0 0 0 0 0 0 0 132 317 22 0 471 2 3 1 0 0 0 0 779 185 

Flowers, nursery, Christmas 

trees 
114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 152 0 1 29 0 80 0 0 0 0 0 0 0 5 0 66 30 4 0 106 0 0 0 0 16 26 0 299 110 

Citrus and Sub-tropical 264 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 4 0 5 0 

Vineyards 33,980 320 13 18 171 0 0 0 0 0 0 0 0 0 4 0 568 473 165 0 1,211 47 27 0 0 53 131 0 1,774 217 

Native Vegetation 28,103 149 71 4 68 18 19 0 0 0 0 0 0 0 93 1 681 17 26 29 846 3 2 0 0 0 0 0 1,086 94 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past 

three years 
8,166 68 9 1 5 2 13 0 0 0 0 0 0 0 0 0 27 0 0 1 28 0 0 0 0 0 0 0 107 19 

New lands being prepped 

for crop production 
235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non Cropland 27,328 84 92 5 42 62 29 0 0 0 0 0 0 0 35 17 529 141 62 15 800 17 12 5 0 0 0 0 1,059 88 

Semi-agricultural and 

incidental 
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a 

farm residence) 
2,132 13 0 0 5 0 0 0 0 0 0 0 0 0 1 0 17 3 1 0 22 0 0 0 0 0 0 0 35 5 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dairies 891 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 4 0 0 0 0 0 0 0 4 1 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without 

residence) 
820 6 5 0 3 0 0 0 0 0 0 0 0 0 1 0 47 4 2 0 54 1 0 0 0 0 0 0 66 3 

Misc. semi-ag (small roads, 

ditches, non-planted areas 

of cropped fields) 

20,602 58 87 4 32 17 25 0 0 0 0 0 0 0 32 17 324 130 58 14 575 11 6 0 0 0 0 0 748 67 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 103 2 0 0 106 0 0 0 0 0 0 0 141 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 7 0 0 1 10 0 0 0 0 0 0 0 0 2 0 34 2 2 0 39 4 5 5 0 0 0 0 65 7 

Developed 90,660 79 26 7 42 15 16 3 3 29 5 3 0 0 13 2 139 20 4 0 222 26 12 0 0 0 0 0 367 78 

 1 

2 
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Table 12E-39. Direct Effects on Wildlife and Plants–Alternative 4 with Tunnel Alignment and Isolated Conveyance (Near-Term) (acres) [Version February 25, 2015] 1 

Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements Construction and Inundation Levee Construction 

Construction 
and Inundation Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Geotechnical) 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) Permanent (Acres) Temporary (Acres) 

Mammals 

                               Riparian brush rabbit 

                             
0 0 

Riparian habitat 2,909 15 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 3 

Grassland habitat 3,103 171 0 16 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 171 57 

Total 6,011 186 0 16 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 186 60 

Riparian woodrat 

                             
0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Salt marsh harvest mouse 

                             
0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 64 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 8 0 

Managed wetland—wetland primary, low long-term conservation value 21,891 0 0 0 0 0 0 30 0 534 577 770 3 0 0 0 0 0 0 0 1,349 564 0 0 0 0 0 0 0 1,913 0 

Managed wetland—wetland secondary, low long-term conservation 

value 2,800 0 0 0 0 0 0 11 0 229 50 23 0 0 0 0 0 0 0 0 74 241 0 0 0 0 0 0 0 315 
0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 8 0 64 70 24 0 0 0 0 0 0 0 0 94 71 0 0 0 0 0 0 0 165 0 

Total 35,588 0 0 0 0 0 0 49 7 892 697 817 3 0 0 0 0 0 0 0 1,517 948 0 0 0 0 0 0 0 2,465 0 

San Joaquin kit fox 

                             
0 0 

Breeding, foraging, and dispersal habitat 5,327 205 62 0 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 270 56 

Total 5,327 205 62 0 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 270 56 

Suisun shrew 

                             
0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 58 0 

Secondary habitat 4,387 0 0 0 0 0 0 10 5 0 22 9 0 0 0 0 0 0 0 0 31 15 0 0 0 0 0 0 0 47 0 

Total 7,515 0 0 0 0 0 0 10 5 58 22 9 0 0 0 0 0 0 0 0 89 15 0 0 0 0 0 0 0 105 0 

Birds 

                             
0 

 California black rail 

                             
0 0 

Primary habitat 7,467 1 0 4 17 5 0 0 0 69 0 0 0 0 0 0 0 0 1 0 2 69 0 0 0 0 0 0 0 77 21 

Secondary habitat 17,935 0 0 0 0 0 0 49 0 0 402 532 2 0 0 0 1 0 0 0 936 50 0 0 0 0 0 0 0 986 0 

Total 25,403 1 0 4 17 5 0 49 0 69 402 532 2 0 0 0 1 0 1 0 938 120 0 0 0 0 0 0 0 1,064 21 

California clapper rail 

                             
0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 26 0 

Secondary habitat 6,420 0 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 7 0 

Total 6,716 0 0 0 0 0 0 2 5 26 0 0 0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 33 0 

California least tern 

                             
0 0 

Nesting and Migratory Habitat 86,263 206 1 20 2,078 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 244 2,109 

Total 86,263 206 1 20 2,078 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 244 2,109 

Greater sandhill crane 

                             
0 0 

Roosting and foraging - Permanent 7,340 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

Roosting and foraging - Temporary 16,579 16 0 19 66 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 85 

Foraging 165,700 319 1,480 132 718 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 0 4,574 850 

Total 189,619 335 1,480 155 784 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 0 4,590 939 

Least Bell's vireo 

                             
0 0 

Migratory and breeding 14,850 18 14 4 23 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 414 114 

Total 14,850 18 14 4 23 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 414 114 

Suisun song sparrow 

                             
0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 54 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 5 0 432 605 2 0 0 0 0 0 0 0 1,040 58 0 0 0 0 0 0 0 1,097 0 

Total 27,707 0 0 0 0 0 0 53 5 54 432 605 2 0 0 0 0 0 0 0 1,040 112 0 0 0 0 0 0 0 1,151 0 

Swainson’s hawk 

                             
0 0 

Foraging habitat 477,939 1,242 2,173 194 984 996 504 27 29 192 59 43 0 0 773 152 3,742 882 352 27 6,278 0 0 0 13 0 1,054 527 35 12,331 1,682 

Nesting habitat 10,112 10 10 2 11 79 54 0 0 4 1 0 0 0 0 0 164 2 1 1 173 0 0 0 0 0 0 0 0 272 68 

Total 488,051 1,252 2,183 197 995 1,075 558 27 29 196 60 43 0 0 773 152 3,906 884 354 27 6,451 0 0 0 13 0 1,054 527 35 12,604 1,750 

Tricolored blackbird 

                             
0 0 

Breeding habitat-ag foraging 102,184 721 709 4 186 477 84 0 0 0 0 0 0 0 106 0 79 0 0 0 106 79 0 0 2 0 867 126 0 3,087 274 

Breeding habitat-foraging 60,828 249 62 15 77 105 155 19 2 286 153 99 0 0 1 0 1 0 0 0 272 288 0 0 4 0 0 0 35 1,028 247 

Breeding habitat-nesting 1,935 16 0 0 4 13 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 80 

Nonbreeding habitat-foraging ag 196,713 125 963 129 414 0 54 0 0 0 0 0 0 0 332 8 2,065 488 312 19 1,159 2,065 0 0 7 0 120 397 0 4,835 597 

Nonbreeding habitat-roosting 28,096 2 8 4 27 8 0 36 1 0 230 171 1 0 116 0 0 4 2 1 562 0 0 0 0 0 0 0 0 581 31 

Nonbreeding habitat-foraging 34,313 41 157 7 50 0 0 0 0 0 0 0 0 0 41 3 355 37 16 6 104 355 0 0 0 0 0 0 0 657 56 

Total 424,069 1,154 1,899 159 758 603 367 54 2 286 383 270 2 0 595 11 2,499 529 331 26 2,203 2,787 0 0 13 0 987 523 35 10,217 1,285 

Western burrowing owl 

                             
0 0 

High-value habitat 152,087 430 490 24 196 882 245 17 11 122 98 52 0 0 623 5 2,037 143 157 33 3,297 0 0 0 4 0 206 63 35 5,420 465 

Low-value habitat 254,435 745 1,658 109 638 98 144 1 17 23 3 1 0 0 141 148 1,505 397 64 2 2,300 0 0 0 9 0 749 371 0 5,930 890 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements Construction and Inundation Levee Construction 

Construction 
and Inundation Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Geotechnical) 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) Permanent (Acres) Temporary (Acres) 

Total 406,523 1,175 2,148 133 834 979 389 17 28 145 100 53 0 0 764 152 3,541 540 220 35 5,597 0 0 0 13 0 955 434 35 11,350 1,355 

Western yellow-billed cuckoo 

                             
0 0 

Breeding habitat 2,245 0 6 1 3 26 5 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 0 0 0 0 0 0 0 34 8 

Migratory habitat 10,467 12 6 3 16 57 83 0 0 0 0 0 0 0 0 0 216 2 1 1 221 0 0 0 0 0 0 0 0 295 102 

Total 12,712 12 12 4 20 83 88 0 0 0 0 0 0 0 0 0 217 3 2 1 224 0 0 0 0 0 0 0 0 330 111 

White-tailed kite 

                             
0 0 

Breeding habitat 14,386 19 12 3 18 82 88 0 0 4 1 0 0 0 0 0 218 3 2 1 230 0 0 0 0 0 0 0 0 342 109 

Foraging habitat 508,416 1,243 2,177 195 986 1,008 517 0 32 986 733 931 3 0 0 152 3,578 870 353 27 7,667 0 0 0 13 0 0 0 35 12,156 1,698 

Total 522,802 1,261 2,189 198 1,004 1,090 605 0 32 991 733 931 3 0 0 153 3,796 873 355 28 7,896 0 0 0 13 0 0 0 35 12,498 1,806 

Yellow-breasted chat 

                             
0 0 

Primary nesting and migratory habitat 8,495 10 6 2 14 9 58 0 0 0 0 0 0 0 0 0 83 1 2 1 87 0 0 0 0 0 0 0 0 112 74 

Secondary nesting and migratory habitat 5,528 9 8 2 8 3 0 0 0 0 0 0 0 0 0 0 199 5 2 1 206 0 0 0 0 0 0 0 0 226 10 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 0 3 1 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 76 29 

Total 14,864 18 14 4 23 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 414 114 

Reptiles 

                               Giant garter snake 

                             
0 0 

Aquatic - tidal 12,097 18 2 5 57 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 30 64 

Aquatic - nontidal 19,184 22 175 9 49 59 13 0 0 0 0 0 0 0 5 2 89 9 3 0 109 0 0 0 0 0 0 0 0 365 70 

Upland-high 21,649 46 84 5 59 178 158 0 0 0 0 0 0 0 43 1 239 32 32 17 364 0 0 0 0 0 0 0 0 673 222 

Upland-moderate 25,953 256 36 23 90 60 61 0 0 0 0 0 0 0 70 43 552 26 7 1 700 0 0 0 0 0 0 0 35 1,087 174 

Upland-low 5,683 29 4 5 11 1 0 0 0 0 0 0 0 0 11 0 116 1 1 1 129 0 0 0 0 0 0 0 0 164 16 

Total 84,567 372 301 46 266 306 234 0 0 0 0 0 0 0 131 48 996 69 43 20 1,305 0 0 0 0 0 0 0 35 2,319 546 

Aquatic breeding, foraging, and movement (miles) 2,802 7 6 1 6 5 9 0 0 0 0 0 0 0 3 1 30 5 3 1 44 0 0 0 0 0 0 0 0 61 17 

Western pond turtle 

                             
0 0 

Aquatic habitat 81,666 206 58 24 2,078 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 347 2,125 

Upland nesting and overwintering habitat 16,184 147 53 17 33 109 70 2 1 48 41 16 0 0 2 0 24 2 0 0 136 0 0 0 4 0 0 0 0 449 120 

Upland nesting and overwintering habitat-NHD 12,680 35 51 1 26 21 49 5 5 12 7 2 0 0 9 1 88 9 5 2 144 0 0 0 0 0 0 0 0 250 77 

Total 110,530 388 161 43 2,138 167 141 52 6 60 48 18 0 0 10 1 111 11 6 2 326 0 0 0 4 0 0 0 0 1,046 2,322 

Aquatic habitat linear (miles) - NHD 1,425 3 4 1 4 1 3 0 0 1 1 1 0 0 1 0 14 3 2 0 24 0 0 0 0 0 0 0 0 32 7 

Amphibians 

                               California red-legged frog 

                             
0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

Upland cover and dispersal habitat 7,766 36 0 0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44 32 

Total 7,925 38 0 0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 32 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander 

                             
0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 29 0 0 32 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 35 321 32 

Total 37,732 29 0 0 32 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 35 321 32 

Invertebrates 

                               Valley elderberry longhorn beetle 

                             
0 0 

Riparian vegetation 17,786 28 14 4 27 83 76 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 423 107 

Nonriparian channels and grasslands 16,670 146 65 20 66 41 94 1 0 9 4 0 0 0 7 0 59 13 6 1 100 0 0 0 0 0 0 0 0 352 180 

Total 34,456 174 79 24 92 125 170 1 0 9 4 0 0 0 7 1 345 19 10 2 398 0 0 0 0 0 0 0 0 775 287 

California linderiella 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 208 2 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 232 3 

Conservancy fairy shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 208 2 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 232 3 

Longhorn fairy shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 208 2 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 232 3 

Midvalley fairy shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 208 2 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 232 3 

Vernal pool fairy shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 208 2 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 232 3 

Vernal pool tadpole shrimp 

                             
0 0 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements Construction and Inundation Levee Construction 

Construction 
and Inundation Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Geotechnical) 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) Permanent (Acres) Temporary (Acres) 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 208 2 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 232 3 

Plants 

                               Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2 0 

San Joaquin spearscale total 14,933 41 30 0 7 56 0 0 0 1 0 0 0 0 164 0 31 1 0 0 196 0 0 0 0 0 0 0 0 323 7 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 58 42 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 8 

Delta mudwort total 6,081 20 2 4 13 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 30 19 

Mason’s lilaeopsis total 6,081 20 2 4 13 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 30 19 

Delta tule pea total 5,853 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 

Suisun Marsh aster total 5,853 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 

Side-flowering skullcap total 2,497 1 0 2 6 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 3 0 0 0 0 0 0 0 0 5 8 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 72 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 72 0 

Vernal Pool Plants 

                               Alkali milk-vetch 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 207 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 232 3 

Legenere 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 207 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 232 3 

Heckard’s peppergrass 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 207 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 232 3 

Boggs Lake hedge-hyssop 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 207 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 232 3 

Dwarf downingia 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 207 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 232 3 

 1 
2 
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Table 12E-40. Direct Effects on Wildlife and Plants – Alternative 4 with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version February 25, 2015] 1 

Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

Construction 
and 

Inundation Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) Temporary (Acres) 

Mammals 

                               Riparian brush rabbit 

                             
0 0 

Riparian habitat 2,909 15 0 0 3 0 0 0 0 0 0 0 0 0 5 0 7 3 3 1 19 0 43 35 0 0 0 0 0 77 38 

Grassland habitat 3,103 171 0 16 41 0 0 0 0 0 0 0 0 0 3 0 11 1 2 0 18 0 26 20 0 0 0 0 0 214 76 

Total 6,011 186 0 16 45 0 0 0 0 0 0 0 0 0 8 0 19 4 4 1 37 0 69 54 0 0 0 0 0 291 115 

Riparian woodrat 

                             
0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 51 33 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 51 33 

Salt marsh harvest mouse 

                             
0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 67 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 1 8 0 0 0 0 0 0 0 8 0 

Managed wetland—wetland primary, low long-term conservation 

value 
21,891 0 0 0 0 0 0 5 7 991 807 3,353 160 0 0 0 0 0 0 0 4,320 1,003 0 0 0 0 0 0 0 5,323 0 

Managed wetland—wetland secondary, low long-term conservation 

value 
2,800 0 0 0 0 0 0 2 3 336 135 317 14 0 0 0 0 0 0 0 467 340 0 0 0 0 0 0 0 807 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 6 9 158 164 419 5 0 0 0 0 0 0 0 588 174 0 0 0 0 0 0 0 762 0 

Total 35,588 0 0 0 0 0 0 13 26 1,552 1,107 4,090 179 0 0 0 0 0 0 0 5,376 1,592 0 0 0 0 0 0 0 6,968 0 

San Joaquin kit fox 

                             
0 0 

Breeding, foraging, and dispersal habitat 5,327 205 62 0 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 275 56 

Total 5,327 205 62 0 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 275 56 

Suisun shrew 

                             
0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 60 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 97 208 12 0 0 0 0 0 0 0 318 24 0 0 0 0 0 0 0 342 0 

Total 7,515 0 0 0 0 0 0 7 17 60 97 208 12 0 0 0 0 0 0 0 377 24 0 0 0 0 0 0 0 401 0 

Birds 

                             
0 

 California black rail 

                             
0 0 

Primary habitat 7,467 1 0 4 17 5 0 0 0 71 0 0 0 0 5 0 0 1 1 1 3 76 0 0 0 0 0 0 0 85 21 

Secondary habitat 17,935 0 0 0 0 0 0 29 52 0 587 2,240 118 0 0 0 12 5 0 0 2,951 93 0 0 0 0 0 0 0 3,043 0 

Total 25,403 1 0 4 17 5 0 29 52 71 587 2,240 118 0 5 0 12 6 2 1 2,954 168 0 0 0 0 0 0 0 3,128 21 

California clapper rail 

                             
0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 27 0 

Secondary habitat 6,420 0 0 0 0 0 0 5 3 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 8 0 

Total 6,716 0 0 0 0 0 0 5 3 27 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 35 0 

California least tern 

                             
0 0 

Nesting and Migratory Habitat 86,263 206 1 20 2,078 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 253 2,114 

Total 86,263 206 1 20 2,078 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 253 2,114 

Greater sandhill crane 

                             
0 0 

Roosting and foraging - Permanent 7,340 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

Roosting and foraging - Temporary 16,579 16 0 19 66 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 57 85 

Foraging 165,700 319 1,480 132 718 0 0 0 0 0 0 0 0 0 1 0 1,467 514 614 117 2,713 0 0 0 0 0 300 1,350 0 6,166 850 

Total 189,619 335 1,480 155 784 0 0 0 0 0 0 0 0 0 1 0 1,508 514 614 117 2,754 0 0 0 0 0 300 1,350 0 6,223 939 

Least Bell's vireo 

                             
0 0 

Migratory and breeding 14,850 18 14 4 23 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 688 135 

Total 14,850 18 14 4 23 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 688 135 

Suisun song sparrow 

                             
0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 55 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 70 0 657 2,712 140 0 0 0 0 0 0 0 3,510 123 0 0 0 0 0 0 0 3,633 0 

Total 27,707 0 0 0 0 0 0 53 70 55 657 2,712 140 0 0 0 0 0 0 0 3,510 178 0 0 0 0 0 0 0 3,688 0 

Swainson’s hawk 

                             
0 0 

Foraging habitat 477,939 1,242 2,173 194 984 996 504 62 63 411 349 666 11 0 1,319 3 17,988 6,280 7,393 2,814 37,359 0 1,820 1,036 971 3,991 1,849 1,440 35 51,926 2,718 

Nesting habitat 10,112 10 10 2 11 79 54 0 0 2 4 2 0 0 0 0 258 12 15 2 295 0 38 31 0 0 0 0 0 432 99 

Total 488,051 1,252 2,183 197 995 1,075 558 62 63 413 353 668 11 0 1,319 3 18,246 6,292 7,408 2,816 37,654 0 1,857 1,067 971 3,991 1,849 1,440 35 52,357 2,817 

Tricolored blackbird 

                             
0 0 

Breeding habitat-ag foraging 102,184 721 709 4 186 477 84 2 0 0 0 0 0 0 338 0 3,635 1,335 1,093 47 2,814 3,635 503 275 7 0 1,521 568 0 10,955 549 

Breeding habitat-foraging 60,828 249 62 15 77 105 155 10 11 382 299 692 18 0 38 0 254 28 16 2 1,102 647 47 30 11 0 0 0 35 2,301 277 

Breeding habitat-nesting 1,935 16 0 0 4 13 75 0 0 0 0 0 0 0 6 0 34 10 4 0 21 34 4 2 0 0 0 0 0 90 82 

Nonbreeding habitat-foraging ag 196,713 125 963 129 414 0 54 0 0 0 0 0 0 0 530 1 8,716 2,991 4,115 851 8,489 8,716 652 367 953 3,991 210 945 0 25,043 963 

Nonbreeding habitat-roosting 28,096 2 8 4 27 8 0 5 7 0 404 1,119 29 0 41 0 0 13 10 5 1,633 0 1 1 0 0 0 0 0 1,653 33 

Nonbreeding habitat-foraging 34,313 41 157 7 50 0 0 0 0 8 44 465 7 0 38 3 651 33 49 33 672 659 3 3 0 0 0 0 0 1,539 59 

Total 424,069 1,154 1,899 159 758 603 367 17 19 391 746 2,276 54 0 992 3 13,291 4,410 5,287 939 14,732 13,692 1,211 678 971 3,991 1,731 1,513 35 41,582 1,962 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

Construction 
and 

Inundation Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) Temporary (Acres) 

Western burrowing owl 

                             
0 0 

High-value habitat 152,087 430 490 24 196 882 245 39 40 324 216 795 81 0 620 3 6,253 783 617 158 9,929 0 142 83 11 0 362 159 35 12,489 548 

Low-value habitat 254,435 745 1,658 109 638 98 144 0 4 44 21 14 0 0 478 0 9,281 3,919 3,751 2,226 19,739 0 1,452 827 960 3,991 1,314 952 0 30,909 1,717 

Total 406,523 1,175 2,148 133 834 979 389 39 44 368 236 809 81 0 1,098 3 15,534 4,702 4,368 2,384 29,668 0 1,594 910 971 3,991 1,675 1,111 35 43,398 2,265 

Western yellow-billed cuckoo 

                             
0 0 

Breeding habitat 2,245 0 6 1 3 26 5 0 0 0 0 0 0 0 0 0 86 13 10 1 110 0 6 5 0 0 0 0 0 147 14 

Migratory habitat 10,467 12 6 3 16 57 83 0 0 0 0 0 0 0 0 0 290 6 9 4 310 0 16 11 0 0 0 0 0 400 114 

Total 12,712 12 12 4 20 83 88 0 0 0 0 0 0 0 0 0 376 19 20 5 420 0 21 17 0 0 0 0 0 547 127 

White-tailed kite 

                             
0 0 

Breeding habitat 14,386 19 12 3 18 82 88 0 0 2 4 2 0 0 0 0 339 15 17 3 383 0 42 33 0 0 0 0 0 538 142 

Foraging habitat 508,416 1,243 2,177 195 986 1,008 517 0 71 1,372 1,133 4,528 425 0 0 3 17,811 6,227 7,240 2,815 41,625 0 1,706 968 971 3,991 1,849 1,440 35 56,095 2,666 

Total 522,802 1,261 2,189 198 1,004 1,090 605 0 71 1,374 1,137 4,530 425 0 0 3 18,151 6,242 7,257 2,818 42,008 0 1,748 1,001 971 3,991 1,849 1,440 35 56,633 2,808 

Yellow-breasted chat 

                             
0 0 

Primary nesting and migratory habitat 8,495 10 6 2 14 9 58 0 0 0 0 0 0 0 0 0 149 14 16 3 182 0 23 15 0 0 0 0 0 231 90 

Secondary nesting and migratory habitat 5,528 9 8 2 8 3 0 0 0 0 0 0 0 0 0 0 328 9 9 3 349 0 5 6 0 0 0 0 0 373 16 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 2 1 8 1 2 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 85 29 

Total 14,864 18 14 4 23 83 88 2 1 8 1 2 0 0 0 0 478 23 25 6 545 0 28 21 0 0 0 0 0 688 135 

Reptiles 

                               Giant garter snake 

                             
0 0 

Aquatic - tidal 12,097 18 2 5 57 9 2 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 2 3 0 0 0 0 0 31 66 

Aquatic - nontidal 19,184 22 175 9 49 59 13 0 0 0 0 0 0 0 37 0 237 38 60 21 393 0 34 21 0 0 0 0 0 683 91 

Upland-high 21,649 46 84 5 59 178 158 0 0 0 0 0 0 0 33 0 477 17 26 39 594 0 0 0 0 0 0 0 0 902 222 

Upland-moderate 25,953 256 36 23 90 60 61 0 0 0 0 0 0 0 60 0 1,019 128 140 28 1,375 0 27 24 0 0 0 0 35 1,789 198 

Upland-low 5,683 29 4 5 11 1 0 0 0 0 0 0 0 0 7 0 137 4 3 2 154 0 20 18 0 0 0 0 0 208 34 

Total 84,567 372 301 46 266 306 234 0 0 0 0 0 0 0 139 1 1,870 188 230 90 2,518 0 82 65 0 0 0 0 35 3,613 611 

Aquatic breeding, foraging, and movement (miles) 2,802 7 6 1 6 5 9 0 0 0 0 0 0 0 8 0 73 18 23 16 138 0 2 1 0 0 0 0 0 157 18 

Western pond turtle 

                             
0 0 

Aquatic habitat 81,666 206 58 24 2,078 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 32 21 0 0 0 0 0 379 2,146 

Upland nesting and overwintering habitat 16,184 147 53 17 33 109 70 3 5 86 95 139 2 0 13 0 113 6 5 4 473 0 12 15 10 0 0 0 0 803 136 

Upland nesting and overwintering habitat-NHD 12,680 35 51 1 26 21 49 9 9 48 11 64 1 0 12 1 203 16 15 11 399 0 4 2 0 0 0 0 0 509 79 

Total 110,530 388 161 43 2,138 167 141 57 14 134 107 203 3 0 24 1 316 22 20 15 917 0 48 39 10 0 0 0 0 1,691 2,361 

Aquatic habitat linear (miles) - NHD 1,425 3 4 1 4 1 3 0 0 2 2 7 1 0 4 0 43 15 20 12 106 0 2 1 0 0 0 0 0 117 9 

Amphibians 

                               California red-legged frog 

                             
0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

Upland cover and dispersal habitat 7,766 36 0 0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60 32 

Total 7,925 38 0 0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 62 32 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander 

                             
0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 29 0 0 32 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 35 662 32 

Total 37,732 29 0 0 32 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 35 662 32 

Invertebrates 

                               Valley elderberry longhorn beetle 

                             
0 0 

Riparian vegetation 17,786 28 14 4 27 83 76 0 0 0 0 0 0 0 0 0 490 25 28 8 552 0 43 35 0 0 0 0 0 720 142 

Nonriparian channels and grasslands 16,670 146 65 20 66 41 94 1 2 11 10 18 0 0 18 0 149 16 22 13 260 0 9 14 0 0 0 0 0 522 194 

Total 34,456 174 79 24 92 125 170 1 2 11 10 18 0 0 18 0 640 42 50 21 813 0 52 49 0 0 0 0 0 1,242 336 

California linderiella 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 379 2 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 403 3 

Conservancy fairy shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 379 2 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 403 3 

Longhorn fairy shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 379 2 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 403 3 

Midvalley fairy shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 379 2 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 403 3 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

Construction 
and 

Inundation Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) Temporary (Acres) 

Vernal pool fairy shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 379 2 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 403 3 

Vernal pool tadpole shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 379 2 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 403 3 

Plants 

                               Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 

Heartscale total 6,528 0 0 0 0 0 0 1 0 1 0 0 0 0 38 0 253 7 6 0 306 0 0 0 0 0 0 0 0 306 0 

San Joaquin spearscale total 14,933 41 30 0 7 56 0 0 0 1 0 0 0 0 83 0 525 4 8 0 622 0 1 1 0 0 0 0 0 750 8 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 

Delta button celery total 3,361 58 42 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 0 0 0 0 0 107 16 

Delta mudwort total 6,081 20 2 4 13 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 32 20 

Mason’s lilaeopsis total 6,081 20 2 4 13 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 32 20 

Delta tule pea total 5,853 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2 3 

Suisun Marsh aster total 5,853 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2 3 

Side-flowering skullcap total 2,497 1 0 2 6 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 1 1 0 0 0 0 0 6 9 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 0 0 0 5 6 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 73 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 73 0 

Vernal Pool Plants 

                               Alkali milk-vetch 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 23 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 378 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 403 3 

Legenere 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 23 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 378 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 403 3 

Heckard’s peppergrass 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 23 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 378 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 403 3 

Boggs Lake hedge-hyssop 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 23 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 378 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 403 3 

Dwarf downingia 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 23 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 378 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 403 3 

 1 
2 
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Table 12E-41. Direct Effects on Wildlife and Plants – Alternative 4 with Tunnel Alignment and Isolated Conveyance (Early Long-Term) (acres) [Version February 25, 2015] 1 

Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

Construction 
and 

Inundation Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) Permanent (Acres) Temporary (Acres) 

Mammals 

                               Riparian brush rabbit 

                             
0 0 

Riparian habitat 2,909 15 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6 0 0 0 0 0 21 10 

Grassland habitat 3,103 171 0 16 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 0 0 0 0 0 173 63 

Total 6,011 186 0 16 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 12 0 0 0 0 0 194 72 

Riparian woodrat 

                             
0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6 0 0 0 0 0 6 6 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6 0 0 0 0 0 6 6 

Salt marsh harvest mouse 

                             
0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 66 0 0 0 0 0 0 0 0 0 0 0 66 0 0 0 0 0 0 0 66 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 8 0 

Managed wetland—wetland primary, low long-term conservation 

value 
21,891 0 0 0 0 0 0 15 36 670 825 1,067 6 0 0 0 0 0 0 0 1,898 721 0 0 0 0 0 0 0 2,619 0 

Managed wetland—wetland secondary, low long-term conservation 

value 
2,800 0 0 0 0 0 0 5 16 226 87 52 1 0 0 0 0 0 0 0 140 248 0 0 0 0 0 0 0 387 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 5 9 144 174 61 1 0 0 0 0 0 0 0 236 158 0 0 0 0 0 0 0 395 0 

Total 35,588 0 0 0 0 0 0 26 69 1,106 1,086 1,181 8 0 0 0 0 0 0 0 2,275 1,201 0 0 0 0 0 0 0 3,476 0 

San Joaquin kit fox 

                             
0 0 

Breeding, foraging, and dispersal habitat 5,327 205 62 0 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 271 56 

Total 5,327 205 62 0 56 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 271 56 

Suisun shrew 

                             
0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 59 0 0 0 0 0 0 0 0 0 0 59 0 0 0 0 0 0 0 0 59 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 58 22 1 0 0 0 0 0 0 0 81 24 0 0 0 0 0 0 0 105 0 

Total 7,515 0 0 0 0 0 0 7 17 59 58 22 1 0 0 0 0 0 0 0 140 24 0 0 0 0 0 0 0 164 0 

Birds 

                             
0 

 California black rail 

                             
0 0 

Primary habitat 7,467 1 0 4 17 5 0 0 0 71 0 0 0 0 0 0 0 0 1 0 2 71 0 0 0 0 0 0 0 79 21 

Secondary habitat 17,935 0 0 0 0 0 0 29 63 0 607 757 4 0 0 0 1 0 0 0 1,367 93 0 0 0 0 0 0 0 1,460 0 

Total 25,403 1 0 4 17 5 0 29 63 71 607 757 4 0 0 0 1 0 1 0 1,369 164 0 0 0 0 0 0 0 1,539 21 

California clapper rail 

                             
0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 26 0 

Secondary habitat 6,420 0 0 0 0 0 0 3 6 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 9 0 

Total 6,716 0 0 0 0 0 0 3 6 26 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 35 0 

California least tern 

                             
0 0 

Nesting and Migratory Habitat 86,263 206 1 20 2,078 8 11 0 0 1 0 0 0 0 1 1 13 13 4 0 33 0 0 0 0 0 0 0 0 248 2,109 

Total 86,263 206 1 20 2,078 8 11 0 0 1 0 0 0 0 1 1 13 13 4 0 33 0 0 0 0 0 0 0 0 248 2,109 

Greater sandhill crane 

                             
0 0 

Roosting and foraging - Permanent 7,340 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

Roosting and foraging - Temporary 16,579 16 0 19 66 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 57 85 

Foraging 165,700 319 1,480 132 718 0 0 0 0 0 0 0 0 0 11 0 1,407 827 381 29 2,655 0 0 0 0 0 333 750 0 5,540 850 

Total 189,619 335 1,480 155 784 0 0 0 0 0 0 0 0 0 11 0 1,448 827 381 29 2,696 0 0 0 0 0 333 750 0 5,597 939 

Least Bell's vireo 

                             
0 0 

Migratory and breeding 14,850 18 14 4 23 83 88 1 1 6 1 1 0 0 0 0 381 6 4 2 403 0 6 4 0 0 0 0 0 524 119 

Total 14,850 18 14 4 23 83 88 1 1 6 1 1 0 0 0 0 381 6 4 2 403 0 6 4 0 0 0 0 0 524 119 

Suisun song sparrow 

                             
0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 55 0 

Secondary habitat 23,986 0 0 0 0 0 0 32 70 0 623 851 5 0 0 0 0 0 0 0 1,479 102 0 0 0 0 0 0 0 1,581 0 

Total 27,707 0 0 0 0 0 0 32 70 55 624 851 5 0 0 0 0 0 0 0 1,479 157 0 0 0 0 0 0 0 1,637 0 

Swainson’s hawk 

                             
0 0 

Foraging habitat 477,939 1,242 2,173 194 984 996 504 24 45 324 216 97 0 0 1,073 192 7,437 2,007 604 37 12,057 0 197 122 726 0 1,368 746 35 19,560 1,804 

Nesting habitat 10,112 10 10 2 11 79 54 0 0 4 2 0 0 0 0 0 217 2 2 1 228 0 6 6 0 0 0 0 0 332 74 

Total 488,051 1,252 2,183 197 995 1,075 558 24 46 328 218 97 0 0 1,073 193 7,654 2,009 605 38 12,285 0 202 128 726 0 1,368 746 35 19,892 1,878 

Tricolored blackbird 

                             
0 0 

Breeding habitat-ag foraging 102,184 721 709 4 186 477 84 0 0 0 0 0 0 0 554 143 2,341 421 7 1 1,126 2,341 98 57 705 0 1,125 237 0 7,539 331 

Breeding habitat-foraging 60,828 249 62 15 77 105 155 11 20 294 281 165 1 0 7 0 98 2 0 0 468 413 11 11 7 0 0 0 35 1,369 258 

Breeding habitat-nesting 1,935 16 0 0 4 13 75 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 31 80 

Nonbreeding habitat-foraging ag 196,713 125 963 129 414 0 54 0 0 0 0 0 0 0 223 27 2,870 986 548 29 1,813 2,870 56 32 14 0 155 525 0 6,521 629 

Nonbreeding habitat-roosting 28,096 2 8 4 27 8 0 23 43 0 315 282 3 0 91 0 0 4 3 1 765 0 0 0 0 0 0 0 0 784 31 

Nonbreeding habitat-foraging 34,313 41 157 7 50 0 0 0 0 0 0 0 0 0 42 3 547 37 17 6 104 547 0 0 0 0 0 0 0 850 56 

Total 424,069 1,154 1,899 159 758 603 367 34 63 294 596 448 4 0 917 174 5,857 1,451 574 37 4,276 6,172 165 100 726 0 1,281 761 35 17,093 1,385 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

Construction 
and 

Inundation Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) Permanent (Acres) Temporary (Acres) 

Western burrowing owl 

                             
0 0 

High-value habitat 152,087 430 490 24 196 882 245 15 24 212 219 105 1 0 886 4 4,039 146 157 34 5,840 0 13 13 7 0 268 86 35 8,069 478 

Low-value habitat 254,435 745 1,658 109 638 98 144 0 15 25 6 2 0 0 192 157 2,994 1,323 298 13 5,025 0 146 83 719 0 972 509 0 9,872 974 

Total 406,523 1,175 2,148 133 834 979 389 15 38 237 225 107 1 0 1,077 160 7,033 1,469 455 46 10,865 0 159 96 726 0 1,240 594 35 17,941 1,452 

Western yellow-billed cuckoo 

                             
0 0 

Breeding habitat 2,245 0 6 1 3 26 5 0 0 0 0 0 0 0 0 0 52 0 1 0 53 0 0 0 0 0 0 0 0 85 8 

Migratory habitat 10,467 12 6 3 16 57 83 0 0 0 0 0 0 0 0 0 248 2 1 1 254 0 0 0 0 0 0 0 0 328 103 

Total 12,712 12 12 4 20 83 88 0 0 0 0 0 0 0 0 0 300 3 2 2 307 0 0 0 0 0 0 0 0 413 111 

White-tailed kite 

                             
0 0 

Breeding habitat 14,386 19 12 3 18 82 88 0 0 4 2 0 0 0 0 0 284 3 2 2 298 0 6 6 0 0 0 0 0 416 115 

Foraging habitat 508,416 1,243 2,177 195 986 1,008 517 0 79 1,054 1,124 1,360 23 0 0 193 7,288 1,999 605 38 13,764 0 197 123 726 0 0 0 35 19,170 1,821 

Total 522,802 1,261 2,189 198 1,004 1,090 605 0 79 1,059 1,127 1,360 23 0 0 193 7,572 2,001 607 40 14,061 0 203 130 726 0 0 0 35 19,586 1,936 

Yellow-breasted chat 

                             
0 0 

Primary nesting and migratory habitat 8,495 10 6 2 14 9 58 0 0 0 0 0 0 0 0 0 105 1 2 1 109 0 6 4 0 0 0 0 0 140 79 

Secondary nesting and migratory habitat 5,528 9 8 2 8 3 0 0 0 0 0 0 0 0 0 0 276 4 2 1 283 0 0 0 0 0 0 0 0 302 10 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 1 6 1 1 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 82 29 

Total 14,864 18 14 4 23 83 88 1 1 6 1 1 0 0 0 0 381 6 4 2 403 0 6 4 0 0 0 0 0 524 119 

Reptiles 

                               Giant garter snake 

                             
0 0 

Aquatic - tidal 12,097 18 2 5 57 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 30 64 

Aquatic - nontidal 19,184 22 175 9 49 59 13 0 0 0 0 0 0 0 8 0 134 12 3 0 158 0 20 10 0 0 0 0 0 434 81 

Upland-high 21,649 46 84 5 59 178 158 0 0 0 0 0 0 0 41 0 420 33 32 17 544 0 0 0 0 0 0 0 0 852 222 

Upland-moderate 25,953 256 36 23 90 60 61 0 0 0 0 0 0 0 66 1 722 69 12 1 871 0 6 8 0 0 0 0 35 1,263 183 

Upland-low 5,683 29 4 5 11 1 0 0 0 0 0 0 0 0 6 0 122 1 1 1 131 0 4 3 0 0 0 0 0 169 19 

Total 84,567 372 301 46 266 306 234 0 0 0 0 0 0 0 122 2 1,398 115 48 20 1,705 0 30 22 0 0 0 0 35 2,749 568 

Aquatic breeding, foraging, and movement (miles) 2,802 7 6 1 6 5 9 0 0 0 0 0 0 0 4 1 49 11 7 2 74 0 0 0 0 0 0 0 0 91 17 

Western pond turtle 

                             
0 0 

Aquatic habitat 81,666 206 58 24 2,078 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 19 9 0 0 0 0 0 366 2,134 

Upland nesting and overwintering habitat 16,184 147 53 17 33 109 70 2 4 108 98 35 1 0 2 0 44 2 0 0 295 0 3 8 6 0 0 0 0 613 129 

Upland nesting and overwintering habitat-NHD 12,680 35 51 1 26 21 49 4 7 11 15 7 0 0 7 1 164 10 6 2 235 0 0 0 0 0 0 0 0 341 77 

Total 110,530 388 161 43 2,138 167 141 51 11 120 113 41 1 0 9 1 208 12 6 2 575 0 22 17 6 0 0 0 0 1,320 2,339 

Aquatic habitat linear (miles) - NHD 1,425 3 4 1 4 1 3 0 0 1 1 1 0 0 2 1 26 8 4 1 46 0 0 0 0 0 0 0 0 54 7 

Amphibians 

                               California red-legged frog 

                             
0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

Upland cover and dispersal habitat 7,766 36 0 0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47 32 

Total 7,925 38 0 0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 49 32 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander 

                             
0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 29 0 0 32 42 0 0 0 0 0 0 0 0 140 0 135 0 0 0 275 0 0 0 0 0 0 0 35 399 32 

Total 37,732 29 0 0 32 42 0 0 0 0 0 0 0 0 140 0 135 0 0 0 275 0 0 0 0 0 0 0 35 399 32 

Invertebrates 

                               Valley elderberry longhorn beetle 

                             
0 0 

Riparian vegetation 17,786 28 14 4 27 83 76 0 0 0 0 0 0 0 0 0 389 7 5 2 403 0 6 6 0 0 0 0 0 534 113 

Nonriparian channels and grasslands 16,670 146 65 20 66 41 94 1 1 14 9 2 0 0 10 0 107 15 6 1 164 0 3 6 0 0 0 0 0 420 186 

Total 34,456 174 79 24 92 125 170 1 1 14 9 2 0 0 10 0 497 22 10 2 568 0 9 13 0 0 0 0 0 954 299 

California linderiella 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 276 2 

Total 12,320 31 0 0 3 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 300 3 

Conservancy fairy shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 276 2 

Total 12,320 31 0 0 3 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 300 3 

Longhorn fairy shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 276 2 

Total 12,320 31 0 0 3 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 300 3 

Midvalley fairy shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 276 2 

Total 12,320 31 0 0 3 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 300 3 



 Detailed Accounting of Direct Effects of Alternatives on Natural Communities and Covered Species 
 

Bay Delta Conservation Plan 
RDEIR/SDEIS 

12E-110 
2015 

ICF 00139.14 

 

Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

Construction 
and 

Inundation Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) Permanent (Acres) Temporary (Acres) 

Vernal pool fairy shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 276 2 

Total 12,320 31 0 0 3 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 300 3 

Vernal pool tadpole shrimp 

                             
0 0 

Vernal pool complex 9,607 23 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 

Degraded vernal pool complex 2,713 7 0 0 2 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 276 2 

Total 12,320 31 0 0 3 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 300 3 

Plants 

                               Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 4 0 83 1 0 0 90 0 0 0 0 0 0 0 0 90 0 

San Joaquin spearscale total 14,933 41 30 0 7 56 0 0 0 0 0 0 0 0 123 0 255 1 0 0 380 0 0 1 0 0 0 0 0 508 8 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 58 42 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 100 10 

Delta mudwort total 6,081 20 2 4 13 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 6 0 0 0 0 0 0 0 0 31 19 

Mason’s lilaeopsis total 6,081 20 2 4 13 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 6 0 0 0 0 0 0 0 0 31 19 

Delta tule pea total 5,853 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 3 

Suisun Marsh aster total 5,853 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 3 

Side-flowering skullcap total 2,497 1 0 2 6 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 0 0 0 0 0 0 0 5 8 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 3 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 73 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 73 0 

Vernal Pool Plants 

                               Alkali milk-vetch 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 268 0 0 0 0 0 0 0 0 275 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 300 3 

Legenere 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 268 0 0 0 0 0 0 0 0 275 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 300 3 

Heckard’s peppergrass 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 268 0 0 0 0 0 0 0 0 275 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 300 3 

Boggs Lake hedge-hyssop 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 268 0 0 0 0 0 0 0 0 275 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 300 3 

Dwarf downingia 

                             
0 0 

Vernal pool complex 9,557 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 0 

Degraded vernal pool complex 2,576 7 0 0 2 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 268 0 0 0 0 0 0 0 0 275 2 

Alkali seasonal wetland 188 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 12,320 31 0 0 3 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 300 3 

 1 
2 
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Table 12E-42. Direct Effects on Wildlife and Plants – Alternative 4 with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version February 9, 2015]  1 

Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

Construction 
and 

Inundation Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) Permanent (Acres) 
Temporary 

(Acres) 

Mammals 

                               Riparian brush rabbit 

                             
0 0 

Riparian habitat 137 12 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 12 4 

Grassland habitat 394 135 0 15 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 135 53 

Total 532 146 0 15 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 147 57 

Riparian woodrat 

                             
0 0 

Habitat 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Salt marsh harvest mouse 

                             
0 0 

Tidal brackish emergent wetland primary 3,529 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 67 0 

Tidal brackish emergent wetland secondary 2,716 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 636 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 3 0 

Managed wetland—wetland primary, low long-term conservation value 21,875 0 0 0 0 0 0 4 7 991 807 3,353 160 0 0 0 0 0 0 0 4,320 1,003 0 0 0 0 0 0 0 5,323 0 

Managed wetland—wetland secondary, low long-term conservation value 2,800 0 0 0 0 0 0 2 3 336 135 317 14 0 0 0 0 0 0 0 467 340 0 0 0 0 0 0 0 807 0 

Managed wetland—upland, low long-term conservation value 3,776 0 0 0 0 0 0 6 9 158 164 419 5 0 0 0 0 0 0 0 588 174 0 0 0 0 0 0 0 762 0 

Total 35,331 0 0 0 0 0 0 13 21 1,552 1,107 4,090 179 0 0 0 0 0 0 0 5,376 1,586 0 0 0 0 0 0 0 6,962 0 

San Joaquin kit fox 

                             
0 0 

Breeding, foraging, and dispersal habitat 1,073 154 0 0 53 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 154 53 

Total 1,073 154 0 0 53 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 154 53 

Suisun shrew 

                             
0 0 

Primary habitat 3,004 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 60 0 

Secondary habitat 4,313 0 0 0 0 0 0 3 6 0 97 208 12 0 0 0 0 0 0 0 318 9 0 0 0 0 0 0 0 327 0 

Total 7,317 0 0 0 0 0 0 3 6 60 97 208 12 0 0 0 0 0 0 0 377 9 0 0 0 0 0 0 0 387 0 

Birds 

                               California black rail 

                             
0 0 

Primary habitat 4,584 0 0 1 4 5 0 0 0 71 0 0 0 0 0 0 0 0 1 1 1 71 0 0 0 0 0 0 0 77 6 

Secondary habitat 16,831 0 0 0 0 0 0 7 11 0 587 2,240 118 0 0 0 0 0 0 0 2,945 19 0 0 0 0 0 0 0 2,964 0 

Total 21,415 0 0 1 4 5 0 7 11 71 587 2,240 118 0 0 0 0 0 1 1 2,947 89 0 0 0 0 0 0 0 3,041 6 

California clapper rail 

                             
0 0 

Primary habitat 178 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 27 0 

Secondary habitat 5,942 0 0 0 0 0 0 2 3 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 5 0 

Total 6,120 0 0 0 0 0 0 2 3 27 0 0 0 0 0 0 0 0 0 0 0 31 0 0 0 0 0 0 0 31 0 

California least tern 

                             
0 0 

Nesting and Migratory Habitat 41,259 188 0 6 2,014 7 0 0 0 1 0 0 0 0 0 0 9 6 7 0 25 0 0 0 0 0 0 0 0 220 2,021 

Total 41,259 188 0 6 2,014 7 0 0 0 1 0 0 0 0 0 0 9 6 7 0 25 0 0 0 0 0 0 0 0 220 2,021 

Greater sandhill crane 

                             
0 0 

Roosting and foraging - Permanent 6,291 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

Roosting and foraging - Temporary 1,414 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 24 0 0 0 24 0 0 0 0 0 0 0 0 24 3 

Foraging 36,462 30 186 91 156 0 0 0 0 0 0 0 0 0 1 0 988 466 506 107 2,068 0 0 0 0 0 19 85 0 2,387 247 

Total 44,167 30 186 98 156 0 0 0 0 0 0 0 0 0 1 0 1,012 466 506 107 2,092 0 0 0 0 0 19 85 0 2,411 254 

Least Bell's vireo 

                             
0 0 

Migratory and breeding 5,285 12 12 2 10 70 31 2 1 8 1 2 0 0 0 0 405 16 15 2 452 0 0 0 0 0 0 0 0 546 44 

Total 5,285 12 12 2 10 70 31 2 1 8 1 2 0 0 0 0 405 16 15 2 452 0 0 0 0 0 0 0 0 546 44 

Suisun song sparrow 

                             
0 0 

Primary habitat 3,485 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 55 0 

Secondary habitat 23,082 0 0 0 0 0 0 9 16 0 657 2,712 140 0 0 0 0 0 0 0 3,510 25 0 0 0 0 0 0 0 3,535 0 

Total 26,567 0 0 0 0 0 0 9 16 55 657 2,712 140 0 0 0 0 0 0 0 3,510 80 0 0 0 0 0 0 0 3,590 0 

Swainson’s hawk 

                             
0 0 

Foraging habitat 97,257 330 185 112 240 940 217 61 63 411 349 666 11 0 204 0 3,855 673 528 108 6,929 0 80 46 40 145 387 636 0 9,671 615 

Nesting habitat 3,511 0 9 2 6 67 29 0 0 2 4 2 0 0 0 0 222 11 12 1 254 0 0 0 0 0 0 0 0 331 37 

Total 100,768 330 195 114 246 1,007 246 62 63 413 353 668 11 0 204 0 4,077 684 540 109 7,183 0 80 46 40 145 387 636 0 10,002 652 

Tricolored blackbird 

                             
0 0 

Breeding habitat-ag foraging 16,733 88 0 0 11 466 23 2 0 0 0 0 0 0 38 0 229 0 0 0 40 229 26 18 1 0 63 220 0 1,133 52 

Breeding habitat-foraging 27,288 177 0 15 71 88 63 10 11 382 299 692 18 0 0 0 1 0 0 0 1,019 393 0 0 6 0 0 0 0 1,684 148 

Breeding habitat-nesting 587 12 0 0 3 8 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 28 

Nonbreeding habitat-foraging ag 31,084 16 70 83 113 0 36 0 0 0 0 0 0 0 60 0 1,559 266 377 91 794 1,559 20 12 21 86 64 289 0 2,920 243 

Nonbreeding habitat-roosting 21,148 0 6 2 8 8 0 5 7 0 404 1,119 29 0 34 0 0 10 4 1 1,614 0 0 0 0 0 0 0 0 1,629 9 

Nonbreeding habitat-foraging 8,815 8 115 4 13 0 0 0 0 8 44 465 7 0 8 0 486 9 26 16 575 495 0 0 0 0 0 0 0 1,194 16 

Total 105,655 302 192 103 219 570 146 17 19 391 746 2,276 54 0 141 0 2,276 286 407 108 4,042 2,677 46 29 28 86 127 510 0 8,578 497 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

Construction 
and 

Inundation Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) Permanent (Acres) 
Temporary 

(Acres) 

Western burrowing owl 

                             
0 0 

High-value habitat 53,091 260 122 19 126 848 131 39 40 324 215 795 81 0 92 0 1,628 18 191 115 3,537 0 0 0 4 0 86 109 0 4,965 276 

Low-value habitat 35,072 57 46 40 89 66 16 0 4 44 21 14 0 0 114 0 1,925 391 127 3 2,644 0 79 42 39 153 361 302 0 3,747 187 

Total 88,163 317 167 59 215 914 147 39 44 368 236 809 81 0 206 0 3,553 409 317 117 6,181 0 79 42 42 153 446 411 0 8,711 463 

Western yellow-billed cuckoo 

                             
0 0 

Breeding habitat 1,102 0 5 0 2 19 1 0 0 0 0 0 0 0 0 0 40 13 10 0 62 0 0 0 0 0 0 0 0 86 3 

Migratory habitat 3,288 8 6 2 7 51 30 0 0 0 0 0 0 0 0 0 267 2 3 1 274 0 0 0 0 0 0 0 0 338 40 

Total 4,390 8 11 2 9 70 31 0 0 0 0 0 0 0 0 0 307 14 13 1 336 0 0 0 0 0 0 0 0 424 43 

White-tailed kite 

                             
0 0 

Breeding habitat 4,985 8 11 2 9 69 31 0 0 2 4 2 0 0 0 0 288 11 13 1 322 0 0 0 0 0 0 0 0 409 43 

Foraging habitat 126,994 330 186 112 240 946 217 0 71 1,372 1,133 4,528 425 0 0 0 3,696 661 529 109 12,524 0 80 46 41 148 481 600 0 15,336 616 

Total 131,979 338 196 114 249 1,015 249 0 71 1,374 1,137 4,530 425 0 0 0 3,984 672 542 110 12,845 0 80 46 41 148 481 600 0 15,745 658 

Yellow-breasted chat 

                             
0 0 

Primary nesting and migratory habitat 2,747 7 5 1 7 5 15 0 0 0 0 0 0 0 0 0 123 11 12 1 147 0 0 0 0 0 0 0 0 164 24 

Secondary nesting and migratory habitat 1,879 5 7 1 3 2 0 0 0 0 0 0 0 0 0 0 282 5 3 0 291 0 0 0 0 0 0 0 0 305 4 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 677 0 0 0 0 63 16 2 1 8 1 2 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 77 16 

Total 5,303 12 12 2 10 70 31 2 1 8 1 2 0 0 0 0 405 16 15 2 452 0 0 0 0 0 0 0 0 546 44 

Reptiles 

                               Giant garter snake 

                             
0 0 

Aquatic - tidal 3,905 8 1 1 36 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 18 38 

Aquatic - nontidal 7,521 6 53 3 11 46 3 0 0 0 0 0 0 0 1 0 93 2 5 2 102 0 1 0 0 0 0 0 0 206 18 

Upland-high 8,436 8 56 3 21 159 52 0 0 0 0 0 0 0 4 0 241 7 26 39 317 0 0 0 0 0 0 0 0 540 76 

Upland-moderate 8,863 178 11 19 58 44 19 0 0 0 0 0 0 0 26 0 664 51 23 3 767 0 0 0 0 0 0 0 0 1,000 96 

Upland-low 1,029 24 0 5 9 1 0 0 0 0 0 0 0 0 2 0 126 1 1 0 130 0 1 0 0 0 0 0 0 155 14 

Total 29,754 222 121 32 135 258 74 0 0 0 0 0 0 0 34 0 1,124 61 54 44 1,316 0 1 1 0 0 0 0 0 1,919 241 

Aquatic breeding, foraging, and movement (miles) 570 2 1 0 2 4 3 0 0 0 0 0 0 0 1 0 32 3 5 2 43 0 0 0 0 0 0 0 0 50 5 

Western pond turtle 

                             
0 0 

Aquatic habitat 40,796 192 53 8 2,023 29 4 9 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 284 2,035 

Upland nesting and overwintering habitat 6,420 112 7 16 26 92 58 3 5 86 95 139 2 0 1 0 29 1 1 0 363 0 0 0 12 0 0 0 0 585 100 

Upland nesting and overwintering habitat-NHD 4,596 23 36 1 15 18 18 9 9 48 11 64 1 0 2 0 118 1 5 5 273 0 0 0 0 0 0 0 0 351 33 

Total 51,812 327 96 25 2,065 139 79 21 14 134 107 203 3 0 2 0 147 2 6 6 646 0 0 0 12 0 0 0 0 1,220 2,168 

Aquatic habitat linear (miles) - NHD 325 1 0 0 1 1 1 0 0 2 2 7 1 0 1 0 15 2 2 1 33 0 0 0 0 0 0 0 0 36 2 

Amphibians 

                               California red-legged frog 

                             
0 0 

Aquatic habitat 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland cover and dispersal habitat 1,774 13 0 0 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 29 

Total 1,788 13 0 0 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 29 

Aquatic habitat (miles) 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander 

                             
0 0 

Aquatic breeding habitat 5,048 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 9,973 13 0 0 29 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 56 29 

Total 15,021 13 0 0 29 42 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 56 29 

Invertebrates 

                               Valley elderberry longhorn beetle 

                             
0 0 

Riparian vegetation 5,604 14 12 2 12 71 23 0 0 0 0 0 0 0 0 0 410 16 15 2 443 0 1 0 0 0 0 0 0 540 38 

Nonriparian channels and grasslands 4,730 93 27 17 31 31 37 1 2 11 10 18 0 0 2 0 51 4 10 4 114 0 0 0 0 0 0 0 0 265 86 

Total 10,334 107 39 20 43 101 61 1 2 11 10 18 0 0 2 0 461 21 25 5 557 0 1 0 0 0 0 0 0 805 124 

California linderiella 

                             
0 0 

Vernal pool complex 5,838 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 

Degraded vernal pool complex 887 7 0 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 8 2 

Total 6,725 21 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 3 

Conservancy fairy shrimp 

                             
0 0 

Vernal pool complex 5,838 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 

Degraded vernal pool complex 887 7 0 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 8 2 

Total 6,725 21 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 3 

Longhorn fairy shrimp 

                             
0 0 

Vernal pool complex 5,838 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 

Degraded vernal pool complex 887 7 0 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 8 2 

Total 6,725 21 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 3 

Midvalley fairy shrimp 

                             
0 0 

Vernal pool complex 5,838 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 

Degraded vernal pool complex 887 7 0 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 8 2 

Total 6,725 21 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 3 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

Construction 
and 

Inundation Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) Permanent (Acres) 
Temporary 

(Acres) 

Vernal pool fairy shrimp 

                             
0 0 

Vernal pool complex 5,838 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 

Degraded vernal pool complex 887 7 0 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 8 2 

Total 6,725 21 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 3 

Vernal pool tadpole shrimp 

                             
0 0 

Vernal pool complex 5,838 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 

Degraded vernal pool complex 887 7 0 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 8 2 

Total 6,725 21 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 3 

Plants 

                               Brittlescale total 142 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 3,416 0 0 0 0 0 0 1 0 1 0 0 0 0 1 0 1 0 0 0 4 0 0 0 0 0 0 0 0 4 0 

San Joaquin spearscale total 8,377 29 0 0 7 56 0 0 0 1 0 0 0 0 1 0 47 0 1 0 50 0 0 0 0 0 0 0 0 134 7 

Carquinez goldenbush total 695 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 483 41 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41 7 

Delta mudwort total 2,105 10 0 2 5 3 0 0 0 0 0 0 0 0 0 0 0 1 2 0 3 0 0 0 0 0 0 0 0 17 8 

Mason’s lilaeopsis total 2,105 10 0 2 5 3 0 0 0 0 0 0 0 0 0 0 0 1 2 0 3 0 0 0 0 0 0 0 0 17 8 

Delta tule pea total 5,399 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

Suisun Marsh aster total 5,399 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

Side-flowering skullcap total 670 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 2 

Slough thistle total 371 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,165 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 73 0 

Suisun thistle total 1,169 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 73 0 

Vernal Pool Plants 

                               Alkali milk-vetch 

                             
0 0 

Vernal pool complex 5,953 12 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 13 0 

Degraded vernal pool complex 753 7 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 2 

Alkali seasonal wetland 19 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 6,725 21 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 3 

Legenere 

                             
0 0 

Vernal pool complex 5,953 12 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 13 0 

Degraded vernal pool complex 753 7 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 2 

Alkali seasonal wetland 19 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 6,725 21 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 3 

Heckard’s peppergrass 

                             
0 0 

Vernal pool complex 5,953 12 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 13 0 

Degraded vernal pool complex 753 7 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 2 

Alkali seasonal wetland 19 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 6,725 21 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 3 

Boggs Lake hedge-hyssop 

                             
0 0 

Vernal pool complex 5,953 12 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 13 0 

Degraded vernal pool complex 753 7 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 2 

Alkali seasonal wetland 19 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 6,725 21 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 3 

Dwarf downingia 

                             
0 0 

Vernal pool complex 5,953 12 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 13 0 

Degraded vernal pool complex 753 7 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 2 

Alkali seasonal wetland 19 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Total 6,725 21 0 0 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 22 3 

 1 
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Table 12E-43. Indirect Effects–Alternative 4 [Version January 29, 2015] 1 

Resource 
Total Existing Modeled Habitat in 

the Plan Area (Acres) 

CM1 Water Facilities and Operation CM2 Yolo Bypass Fisheries Enhancement 
CM4 Tidal 

Restoration 
CM5 Seasonally Inundated Floodplain 

Restoration Total Allowable Indirect Effects 

O&M (Acres) 
Geotechnical 

(acres) 
Construction 

(Acres) O&M (Acres) 
Construction 

(Acres) 
Construction 

(Acres) 
Construction 

(Acres) Permanent (Acres) Temporary (Acres) 

Mammals 

  
 

       Riparian brush rabbit 

  
 

       Riparian habitat 2,909 0 0 17 0 0 50 74 0 142 

Grassland habitat 3,103 0 1 197 0 0 51 45 0 293 

Total 6,011 0 1 214 0 0 102 119 0 435 

Riparian woodrat 

  
 

     
0 0 

Habitat 2,166 0 0 2 0 0 18 63 0 84 

Total 2,166 0 0 2 0 0 18 63 0 84 

Salt marsh harvest mouse 

  
 

     
0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 92 0 0 92 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 60 0 0 60 

Upland secondary 749 0 0 0 0 0 55 0 0 55 

Managed wetland—wetland primary, low long-term conservation value 21,891 0 0 0 0 0 140 0 0 140 

Managed wetland—wetland secondary, low long-term conservation value 2,800 0 0 0 0 0 45 0 0 45 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 37 0 0 37 

Total 35,588 0 0 0 0 0 429 0 0 429 

San Joaquin kit fox 

  
 

     
0 0 

Breeding, foraging, and dispersal habitat 5,327 0 0 213 0 0 0 0 0 213 

Total 5,327 0 0 213 0 0 0 0 0 213 

Suisun shrew 

  
 

     
0 0 

Primary habitat 3,128 0 0 0 0 0 83 0 0 83 

Secondary habitat 4,387 0 0 0 0 0 84 0 0 84 

Total 7,515 0 0 0 0 0 167 0 0 167 

Birds 

  
 

       California black rail 

  
 

     
0 0 

Primary habitat 7,467 0 5 136 0 5 364 0 0 509 

Secondary habitat 17,935 0 0 4 0 0 428 0 0 432 

Total 25,403 0 5 139 0 5 793 0 0 941 

California clapper rail 

  
 

     
0 0 

Primary habitat 296 0 0 0 0 0 19 0 0 19 

Secondary habitat 6,420 0 0 0 0 0 523 0 0 523 

Total 6,716 0 0 0 0 0 542 0 0 542 

California least tern 

  
 

     
0 0 

Nesting and Migratory Habitat 86,263 0 22 1,296 0 44 2,787 105 0 4,254 

Total 86,263 0 22 1,296 0 44 2,787 105 0 4,254 

Greater sandhill crane 

  
 

     
0 0 

Roosting and foraging - Permanent 7,340 0 33 143 0 0 0 0 0 176 

Roosting and foraging - Temporary 16,579 0 17 1,011 0 0 174 0 0 1,202 

Foraging 165,700 0 336 6,961 0 0 1,825 0 0 9,122 

Total 189,619 0 386 8,116 0 0 1,999 0 0 10,501 

Least Bell's vireo 

  
 

     
0 0 

Migratory and breeding 14,850 0 4 233 0 244 618 88 0 1,189 

Total 14,850 0 4 233 0 244 618 88 0 1,189 

Suisun song sparrow 

  
 

     
0 0 

Primary habitat 3,722 0 0 0 0 0 287 0 0 287 

Secondary habitat 23,986 0 0 0 0 0 584 0 0 584 

Total 27,707 0 0 0 0 0 871 0 0 871 

Swainson’s hawk 

  
 

     
0 0 

Foraging habitat 477,939 0 290 6,034 0 2,275 5,991 5,133 0 19,723 

Nesting habitat 10,112 0 3 185 0 255 361 100 0 904 

Total 488,051 0 292 6,220 0 2,530 6,352 5,233 0 20,627 

Tricolored blackbird 

  
 

     
0 0 

Breeding habitat-ag foraging 102,184 6 3 970 0 1,612 1,152 1,874 6 5,612 

Breeding habitat-foraging 60,828 8 0 801 0 931 2,389 296 8 4,418 

Breeding habitat-nesting 1,935 1 0 37 0 89 43 57 1 226 

Nonbreeding habitat-foraging ag 196,713 0 352 6,230 0 38 2,812 2,089 0 11,521 

Nonbreeding habitat-roosting 28,096 1 4 413 0 49 1,212 14 1 1,692 

Nonbreeding habitat-foraging 34,313 0 8 741 0 0 1,322 35 0 2,106 

Total 424,069 15 368 9,192 0 2,721 8,930 4,365 15 25,575 

Western burrowing owl 

  
 

     
0 0 

High-value habitat 152,087 0 15 1,399 0 1,202 3,038 235 0 5,889 

Low-value habitat 254,435 0 132 3,388 0 512 1,617 3,622 0 9,270 

Total 406,523 0 147 4,787 0 1,714 4,655 3,857 0 15,159 

Western yellow-billed cuckoo 

  
 

     
0 0 

Breeding habitat 2,245 0 0 50 0 24 98 30 0 202 

Migratory habitat 10,467 0 3 157 0 220 397 43 0 822 

Total 12,712 0 4 207 0 244 495 73 0 1,023 
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Resource 
Total Existing Modeled Habitat in 

the Plan Area (Acres) 

CM1 Water Facilities and Operation CM2 Yolo Bypass Fisheries Enhancement 
CM4 Tidal 

Restoration 
CM5 Seasonally Inundated Floodplain 

Restoration Total Allowable Indirect Effects 

O&M (Acres) 
Geotechnical 

(acres) 
Construction 

(Acres) O&M (Acres) 
Construction 

(Acres) 
Construction 

(Acres) 
Construction 

(Acres) Permanent (Acres) Temporary (Acres) 

White-tailed kite 

  
 

     
0 0 

Breeding habitat 14,386 0 3 242 0 269 543 119 0 1,176 

Foraging habitat 508,416 0 291 6,059 0 2,297 6,456 4,731 0 19,834 

Total 522,802 0 294 6,301 0 2,566 6,999 4,850 0 21,010 

Yellow-breasted chat 

  
 

     
0 0 

Primary nesting and migratory habitat 8,495 0 2 126 0 80 387 72 0 668 

Secondary nesting and migratory habitat 5,528 0 2 108 0 5 172 16 0 304 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 160 74 0 0 234 

Total 14,864 0 4 235 0 244 634 88 0 1,205 

Reptiles 

  
 

       Giant garter snake 

  
 

     
0 0 

Aquatic - tidal 12,097 0 5 206 0 13 219 14 0 457 

Aquatic - nontidal 19,184 0 7 157 0 133 103 23 0 424 

Upland-high 21,649 0 6 322 0 242 372 0 0 943 

Upland-moderate 25,953 0 8 430 0 125 773 54 0 1,391 

Upland-low 5,683 0 0 90 0 1 150 52 0 293 

Total 84,567 0 27 1,205 0 516 1,617 143 0 3,507 

Aquatic breeding, foraging, and movement (miles) 2,802 0 1 27 0 11 33 4 0 76 

Western pond turtle 

  
 

     
0 0 

Aquatic habitat 81,666 0 26 691 0 150 1,856 74 0 2,797 

Upland nesting and overwintering habitat 16,184 0 3 294 0 115 331 31 0 774 

Upland nesting and overwintering habitat-NHD 12,680 0 2 97 0 37 243 5 0 384 

Total 110,530 0 31 1,082 0 303 2,430 110 0 3,956 

Aquatic habitat linear (miles) - NHD 1,425 0 1 10 0 1 14 2 0 29 

Amphibians 

  
 

       California red-legged frog 

  
 

     
0 0 

Aquatic habitat 159 0 0 4 0 0 0 0 0 4 

Upland cover and dispersal habitat 7,766 0 0 77 0 0 0 0 0 77 

Total 7,925 0 0 80 0 0 0 0 0 80 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 

California tiger salamander 

  
 

     
0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 201 0 0 201 

Terrestrial cover and aestivation 29,459 0 0 89 0 30 660 0 0 778 

Total 37,732 0 0 89 0 30 861 0 0 979 

Invertebrates 

  
 

       Valley elderberry longhorn beetle 

  
 

     
0 0 

Riparian vegetation 17,786 0 2 79 0 56 125 32 0 295 

Nonriparian channels and grasslands 16,670 0 5 230 0 85 261 12 0 592 

Total 34,456 0 6 309 0 141 387 44 0 887 

California linderiella 

  
 

     
0 0 

Vernal pool complex 9,607 0 0 41 0 0 89 0 0 131 

Degraded vernal pool complex 2,713 0 0 0 0 0 45 0 0 45 

Total 12,320 0 0 41 0 0 135 0 0 176 

Conservancy fairy shrimp 

  
 

     
0 0 

Vernal pool complex 9,607 0 0 41 0 0 89 0 0 131 

Degraded vernal pool complex 2,713 0 0 0 0 0 45 0 0 45 

Total 12,320 0 0 41 0 0 135 0 0 176 

Longhorn fairy shrimp 

  
 

     
0 0 

Vernal pool complex 9,607 0 0 41 0 0 89 0 0 131 

Degraded vernal pool complex 2,713 0 0 0 0 0 45 0 0 45 

Total 12,320 0 0 41 0 0 135 0 0 176 

Midvalley fairy shrimp 

  
 

     
0 0 

Vernal pool complex 9,607 0 0 41 0 0 89 0 0 131 

Degraded vernal pool complex 2,713 0 0 0 0 0 45 0 0 45 

Total 12,320 0 0 41 0 0 135 0 0 176 

Vernal pool fairy shrimp 

  
 

     
0 0 

Vernal pool complex 9,607 0 0 41 0 0 89 0 0 131 

Degraded vernal pool complex 2,713 0 0 0 0 0 45 0 0 45 

Total 12,320 0 0 41 0 0 135 0 0 176 

Vernal pool tadpole shrimp 

  
 

     
0 0 

Vernal pool complex 9,607 0 0 41 0 0 89 0 0 131 

Degraded vernal pool complex 2,713 0 0 0 0 0 45 0 0 45 

Total 12,320 0 0 41 0 0 135 0 0 176 

Plants 

  
 

       Brittlescale total 451 0 0 0 0 0 3 0 0 3 

Heartscale total 6,528 0 0 0 0 0 193 0 0 193 

San Joaquin spearscale total 14,933 0 0 70 0 48 129 1 0 249 

Carquinez goldenbush total 1,346 0 0 0 0 0 9 0 0 9 

Delta button celery total 3,361 0 0 112 0 0 0 26 0 138 

Delta mudwort total 6,081 0 2 97 0 10 261 11 0 382 

Mason’s lilaeopsis total 6,081 0 2 97 0 10 261 11 0 382 
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Resource 
Total Existing Modeled Habitat in 

the Plan Area (Acres) 

CM1 Water Facilities and Operation CM2 Yolo Bypass Fisheries Enhancement 
CM4 Tidal 

Restoration 
CM5 Seasonally Inundated Floodplain 

Restoration Total Allowable Indirect Effects 

O&M (Acres) 
Geotechnical 

(acres) 
Construction 

(Acres) O&M (Acres) 
Construction 

(Acres) 
Construction 

(Acres) 
Construction 

(Acres) Permanent (Acres) Temporary (Acres) 

Delta tule pea total 5,853 0 0 6 0 0 420 1 0 427 

Suisun Marsh aster total 5,853 0 0 6 0 0 420 1 0 427 

Side-flowering skullcap total 2,497 0 2 28 0 1 80 1 0 112 

Slough thistle total 1,834 0 0 0 0 0 0 25 0 25 

Soft bird’s-beak total 1,228 0 0 0 0 0 64 0 0 64 

Suisun thistle total 1,281 0 0 0 0 0 66 0 0 66 

Vernal Pool Plants 

  
 

       Alkali milk-vetch 

  
 

     
0 0 

Vernal pool complex 9,557 0 0 33 0 0 117 0 0 150 

Degraded vernal pool complex 2,576 0 0 0 0 0 18 0 0 18 

Alkali seasonal wetland 188 0 0 8 0 0 0 0 0 8 

Total 12,320 0 0 41 0 0 135 0 0 176 

Legenere 

  
 

     
0 0 

Vernal pool complex 9,557 0 0 33 0 0 117 0 0 150 

Degraded vernal pool complex 2,576 0 0 0 0 0 18 0 0 18 

Alkali seasonal wetland 188 0 0 8 0 0 0 0 0 8 

Total 12,320 0 0 41 0 0 135 0 0 176 

Heckard’s peppergrass 

  
 

     
0 0 

Vernal pool complex 9,557 0 0 33 0 0 117 0 0 150 

Degraded vernal pool complex 2,576 0 0 0 0 0 18 0 0 18 

Alkali seasonal wetland 188 0 0 8 0 0 0 0 0 8 

Total 12,320 0 0 41 0 0 135 0 0 176 

Boggs Lake hedge-hyssop 

  
 

     
0 0 

Vernal pool complex 9,557 0 0 33 0 0 117 0 0 150 

Degraded vernal pool complex 2,576 0 0 0 0 0 18 0 0 18 

Alkali seasonal wetland 188 0 0 8 0 0 0 0 0 8 

Total 12,320 0 0 41 0 0 135 0 0 176 

Dwarf downingia 

  
 

     
0 0 

Vernal pool complex 9,557 0 0 33 0 0 117 0 0 150 

Degraded vernal pool complex 2,576 0 0 0 0 0 18 0 0 18 

Alkali seasonal wetland 188 0 0 8 0 0 0 0 0 8 

Total 12,320 0 0 41 0 0 135 0 0 176 

 1 
 2 3 
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Table 12E-44. Direct Effects on Natural Communities–Alternative 5 with Full Implementation (Near-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) (Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) (Acres) 
Temporary 

(Acres) 

Tidal Perennial Aquatic 86,263 35 0 0 84 8 11 0 0 1 0 0 0 0 1 1 11 0 0 0 14 0 0 0 0 0 0 0 0 57 0 95 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 6 0 0 3 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 13 0 3 

Valley/Foothill Riparian 17,966 47 0 0 17 89 88 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 433 0 105 

Grassland 78,047 292 2 151 84 388 239 0 0 1 0 0 0 0 39 3 345 37 16 6 448 0 0 4 0 0 0 13 35 1,183 151 323 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 3 0 10 0 0 0 13 0 0 0 0 0 0 0 0 58 0 0 

Vernal Pool Complex 12,133 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 204 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial 
Emergent Wetland 1,509 1 0 0 1 25 1 0 0 0 0 0 0 0 0 0 38 0 1 0 40 0 0 0 0 0 0 0 0 

66 0 2 

Nontidal Perennial Aquatic 5,567 12 0 0 9 24 12 0 0 0 0 0 0 0 5 2 19 8 0 0 34 0 0 0 0 0 0 0 0 70 0 20 

Managed Wetland 70,798 3 0 75 8 24 44 88 0 1,569 1,099 1,183 42 0 223 141 1,339 26 7 2 5,718 0 0 0 0 0 0 0 0 5,745 75 52 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 2,118 1,539 972 758 629 363 0 0 0 0 0 0 0 482 13 3,494 1,386 432 71 5,878 0 0 10 0 1,140 700 0 0 12,015 972 1,120 

Cropland 459,778 2,009 1,489 947 711 568 334 0 0 0 0 0 0 0 458 9 3,257 1,345 410 69 5,547 0 0 7 0 1,140 700 0 0 11,460 947 1,045 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 63 0 0 136 0 111 

Wheat 4,731 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 225 57 42 77 31 0 0 0 0 0 0 0 0 32 0 149 331 120 0 632 0 0 0 0 0 0 0 0 944 42 77 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 323 0 0 0 330 0 0 0 0 0 0 0 0 330 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354 43 0 0 397 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 34 18 0 37 5 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57 0 65 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 402 727 11 317 0 0 0 0 0 0 0 0 0 0 0 29 21 23 0 73 0 0 1 0 123 185 0 0 1,512 11 317 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 1 0 22 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22 21 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 12 0 51 0 0 0 0 0 0 0 0 0 0 0 0 0 14 14 0 28 0 0 0 0 0 0 0 0 40 51 0 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 206 99 0 0 306 0 0 

Alfalfa & Alfalfa mixtures 81,396 862 40 46 37 0 12 0 0 0 0 0 0 0 0 0 66 30 28 0 124 0 0 0 0 198 80 0 0 1,305 46 49 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 6 0 0 3 67 0 0 0 0 0 0 0 0 399 1 1,349 47 92 1 1,890 0 0 6 0 0 0 0 0 1,969 0 3 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 0 70 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 68 41 25 0 134 0 0 0 0 0 0 0 0 135 0 0 

Non-irrigated native pasture 3,465 1 0 0 0 301 1 0 0 0 0 0 0 0 5 0 2 0 0 0 8 0 0 0 0 0 0 0 0 310 0 1 

Misc. grasses 422 10 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 1 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 52 0 0 84 0 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 57 0 0 156 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 24 307 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 331 0 8 

Beans (green) 122 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 211 13 0 0 237 0 0 0 0 0 0 0 0 237 0 0 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 18 15 53 45 68 49 0 0 0 0 0 0 0 0 0 132 321 19 0 471 0 0 0 0 0 0 0 0 573 53 94 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 28 63 0 76 0 80 0 0 0 0 0 0 0 0 0 53 32 3 0 88 0 0 0 0 12 19 0 0 210 0 155 

Citrus and Sub-tropical 264 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 5 0 1 

Vineyards 33,980 203 215 645 37 0 0 0 0 0 0 0 0 0 3 0 570 473 58 0 1,103 0 0 0 0 41 99 0 0 1,660 645 37 

Native Vegetation 28,103 131 18 70 59 18 19 0 0 0 0 0 0 0 6 1 301 15 26 29 377 0 0 0 0 0 0 0 0 545 70 78 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 50 29 6 2 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 82 6 15 

New lands being prepped for crop 
production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 

Non Cropland 27,328 110 50 26 47 62 29 0 0 0 0 0 0 0 25 4 237 41 21 2 330 0 0 3 0 0 0 0 0 555 26 75 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 15 4 0 4 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 6 0 0 0 0 0 0 0 0 26 0 4 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

recreational-
related 

facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) (Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) (Acres) 
Temporary 

(Acres) 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 13 2 0 1 0 0 0 0 0 0 0 0 0 12 0 27 2 2 0 43 0 0 0 0 0 0 0 0 58 0 1 

Misc. semi-ag (small roads, ditches, non-
planted areas of cropped fields) 20,602 74 38 25 37 17 25 0 0 0 0 0 0 0 10 2 129 35 18 2 196 0 0 2 0 0 0 0 0 

328 25 61 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 1 42 2 0 0 46 0 0 0 0 0 0 0 0 80 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 6 5 0 4 10 0 0 0 0 0 0 0 0 1 1 32 1 2 0 36 0 0 1 0 0 0 0 0 58 0 5 

Developed 90,660 67 18 2 42 15 16 1 0 13 1 1 0 0 15 1 85 5 1 0 124 0 0 0 0 0 0 0 0 224 2 59 

 1 
2 
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Table 12E-45. Direct Effects on Natural Communities–Alternative 5 with Full Implementation (Late Long-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 35 0 0 84 8 11 0.20 0.23 1.34 0.20 0.00 0.00 0.00 0.95 0.59 12.54 0.00 0.00 0.00 16 2 5 0 0 0 0 0 0 61 0 100 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

Tidal Freshwater Emergent Wetland 8,856 6 0 0 3 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 14 0 4 

Valley/Foothill Riparian 17,966 47 0 0 17 89 88 0 0 0 0 0 0 0 0 0 389 7 5 2 403 43 35 0 0 0 0 0 0 582 0 140 

Grassland 78,047 292 2 151 84 388 239 0 0 1 0 0 0 0 32 3 632 39 17 6 732 51 34 11 399 0 0 50 35 1,960 151 357 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 0 0 13 0 0 0 13 0 0 0 0 0 0 0 0 59 0 0 

Vernal Pool Complex 12,133 3 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 272 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent 
Wetland 1,509 1 0 0 1 25 1 0 0 0 0 0 0 0 0 0 50 0 1 0 51 0 0 0 0 0 0 0 0 

78 0 2 

Nontidal Perennial Aquatic 5,567 12 0 0 9 24 12 0 0 0 0 0 0 0 6 0 51 10 1 0 68 28 16 0 0 0 0 0 0 132 0 36 

Managed Wetland 70,798 3 0 75 8 24 44 56 112 1,783 1,628 1,765 69 0 232 0 1,479 161 14 2 7,301 0 0 0 0 0 0 0 0 7,328 75 52 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 2,118 1,539 972 758 629 363 0 0 0 0 0 0 0 823 207 7,104 2,365 829 95 11,423 2,087 1,194 960 3,593 2,000 1,950 0 0 26,300 972 2,315 

Cropland 459,778 2,009 1,489 947 711 568 334 0 0 0 0 0 0 0 788 190 6,575 2,335 766 80 10,734 1,947 1,108 862 3,062 2,000 1,950 0 0 24,621 947 2,153 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 159 0 0 287 0 111 

Wheat 4,731 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 0 0 0 0 9 0 9 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 225 57 42 77 31 0 0 0 0 0 0 0 0 31 8 195 414 137 0 785 132 72 0 0 0 0 0 0 1,229 42 148 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28 499 110 1 1 640 0 0 0 0 0 0 0 0 640 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 622 142 0 0 764 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 34 18 0 37 5 27 0 0 0 0 0 0 0 0 19 177 78 0 0 274 123 69 37 147 0 0 0 0 638 0 133 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 402 727 11 317 0 0 0 0 0 0 0 0 0 0 11 124 310 194 9 647 251 145 141 550 216 443 0 0 3,378 11 462 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 1 0 22 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22 21 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 67 39 0 0 0 0 0 0 67 0 39 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 12 0 51 0 0 0 0 0 0 0 0 0 0 0 0 1 14 16 0 31 5 1 0 1 0 0 0 0 49 51 2 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 362 338 0 0 700 0 0 

Alfalfa & Alfalfa mixtures 81,396 862 40 46 37 0 12 0 0 0 0 0 0 0 25 123 1,217 465 81 1 1,913 604 333 300 866 347 208 0 0 5,140 46 382 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 6 0 0 3 67 0 0 0 0 0 0 0 0 399 0 2,205 46 92 1 2,744 43 21 18 62 0 0 0 0 2,940 0 24 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 0 70 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 226 0 450 41 25 0 742 14 6 0 0 0 0 0 0 757 0 6 

Non-irrigated native pasture 3,465 1 0 0 0 301 1 0 0 0 0 0 0 0 3 0 6 0 0 0 9 5 2 0 0 0 0 0 0 316 0 3 

Misc. grasses 422 10 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 4 0 0 0 0 0 0 18 0 4 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 223 0 0 278 0 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173 150 0 0 323 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 24 307 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 14 5 21 0 0 0 0 382 0 22 

Beans (green) 122 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 181 0 0 0 0 228 0 0 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 7 8 33 0 0 0 0 54 0 7 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 0 0 0 0 0 0 4 0 2 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 223 13 0 0 237 110 66 71 280 0 0 0 0 698 0 66 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 0 0 0 0 5 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 18 15 53 45 68 49 0 0 0 0 0 0 0 0 0 132 317 22 0 471 288 171 181 709 0 0 0 0 1,751 53 265 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 1 2 9 0 0 0 0 16 0 2 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 7 3 10 0 0 0 0 24 0 7 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 3 6 25 0 0 0 0 38 0 3 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 28 63 0 76 0 80 0 0 0 0 0 0 0 5 0 66 30 4 0 106 14 10 0 0 22 46 0 0 279 0 165 

Citrus and Sub-tropical 264 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 6 0 0 9 0 1 

Vineyards 33,980 203 215 645 37 0 0 0 0 0 0 0 0 0 4 0 568 473 165 0 1,211 115 67 0 0 72 235 0 0 2,050 645 104 

Native Vegetation 28,103 131 18 70 59 18 19 0 0 0 0 0 0 0 93 1 681 17 26 29 846 30 23 0 0 0 0 0 0 1,043 70 101 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 50 29 6 2 2 13 0 0 0 0 0 0 0 0 0 27 0 0 1 28 77 45 40 156 0 0 0 0 382 6 60 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non Cropland 27,328 110 50 26 47 62 29 0 0 0 0 0 0 0 35 17 529 141 62 15 800 140 86 98 531 0 0 0 0 1,790 26 161 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 15 4 0 4 0 0 0 0 0 0 0 0 0 1 0 17 3 1 0 22 6 5 0 0 0 0 0 0 48 0 9 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 3 0 0 0 0 0 0 6 0 3 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 13 2 0 1 0 0 0 0 0 0 0 0 0 1 0 47 4 2 0 54 5 3 0 0 0 0 0 0 74 0 5 

Misc. semi-ag (small roads, ditches, non-
planted areas of cropped fields) 20,602 74 38 25 37 17 25 0 0 0 0 0 0 0 32 17 324 130 58 14 575 114 66 0 531 0 0 0 0 

1,350 25 127 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 103 2 0 0 106 0 0 0 0 0 0 0 0 141 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 6 5 0 4 10 0 0 0 0 0 0 0 0 2 0 34 2 2 0 39 9 9 98 0 0 0 0 0 167 0 13 

Developed 90,660 67 18 2 42 15 16 3 3 29 5 3 0 0 13 2 139 20 4 0 222 125 68 0 0 0 0 0 0 446 2 126 

 1 
2 
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Table 12E-46. Direct Effects on Wildlife and Plants–Alternative 5 with Tunnel Alignment and Isolated Conveyance (Near-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 7 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 1 

Grassland habitat 3,103 150 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 150 3 27 

Total 6,011 157 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 157 3 27 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 64 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-
term conservation value 21,891 0 0 0 0 0 0 30 0 534 577 770 3 0 0 0 0 0 0 0 1,349 564 0 0 0 0 0 0 0 0 1,913 

0 0 

Managed wetland—wetland secondary, low 
long-term conservation value 2,800 0 0 0 0 0 0 11 0 229 50 23 0 0 0 0 0 0 0 0 74 241 0 0 0 0 0 0 0 0 315 

0 0 

Managed wetland—upland, low long-term 
conservation value 3,787 0 0 0 0 0 0 8 0 64 70 24 0 0 0 0 0 0 0 0 94 71 0 0 0 0 0 0 0 0 165 

0 0 

Total 35,588 0 0 0 0 0 0 49 7 892 697 817 3 0 0 0 0 0 0 0 1,517 948 0 0 0 0 0 0 0 0 2,465 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 176 151 16 

Total 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 176 151 16 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 58 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 10 5 0 22 9 0 0 0 0 0 0 0 0 31 15 0 0 0 0 0 0 0 0 47 0 0 

Total 7,515 0 0 0 0 0 0 10 5 58 22 9 0 0 0 0 0 0 0 0 89 15 0 0 0 0 0 0 0 0 105 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 3 0 0 1 5 0 0 0 69 0 0 0 0 0 0 0 0 1 0 2 69 0 0 0 0 0 0 0 0 79 0 1 

Secondary habitat 17,915 0 0 0 0 0 0 49 0 0 402 532 2 0 0 0 1 0 0 0 936 50 0 0 0 0 0 0 0 0 986 0 0 

Total 25,382 3 0 0 1 5 0 49 0 69 402 532 2 0 0 0 1 0 1 0 938 120 0 0 0 0 0 0 0 0 1,066 0 1 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 26 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 7 0 0 

Total 6,716 0 0 0 0 0 0 2 5 26 0 0 0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 0 33 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 35 0 0 84 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 72 0 95 

Total 86,263 35 0 0 84 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 72 0 95 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Roosting and foraging - Temporary 16,579 39 280 0 89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 319 0 89 

Foraging 164,676 1,138 406 134 445 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,319 134 445 

Total 188,594 1,180 686 134 536 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,641 134 536 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 27 0 0 11 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 409 0 99 

Total 14,850 27 0 0 11 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 409 0 99 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 54 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 5 0 432 605 2 0 0 0 0 0 0 0 1,040 58 0 0 0 0 0 0 0 0 1,097 0 0 

Total 27,707 0 0 0 0 0 0 53 5 54 432 605 2 0 0 0 0 0 0 0 1,040 112 0 0 0 0 0 0 0 0 1,151 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 2,004 1,193 474 647 996 504 27 29 192 59 43 0 0 773 152 3,742 882 352 27 6,278 0 0 0 13 0 1,054 527 13 35 12,113 474 1,151 

Nesting habitat 9,796 12 0 0 11 79 54 0 0 4 1 0 0 0 0 0 164 2 1 1 173 0 0 0 0 0 0 0 0 0 264 0 65 

Total 487,675 2,015 1,193 474 658 1,075 558 27 29 196 60 43 0 0 773 152 3,906 884 354 27 6,451 0 0 0 13 0 1,054 527 13 35 12,377 474 1,217 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 625 57 162 120 477 84 0 0 0 0 0 0 0 106 0 79 0 0 0 106 79 0 0 2 0 867 126 0 0 2,339 162 204 

Breeding habitat-foraging 60,828 199 0 151 35 105 155 19 2 286 153 99 0 0 1 0 1 0 0 0 272 288 0 0 4 0 0 0 13 35 916 151 190 

Breeding habitat-nesting 1,935 9 0 0 2 13 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 0 78 

Nonbreeding habitat-foraging ag 196,713 1,023 771 11 356 0 54 0 0 0 0 0 0 0 332 8 2,065 488 312 19 1,159 2,065 0 0 7 0 120 397 0 0 5,542 11 410 

Nonbreeding habitat-roosting 28,067 23 0 0 5 8 0 36 1 0 230 171 1 0 116 0 0 4 2 1 562 0 0 0 0 0 0 0 0 0 593 0 5 

Nonbreeding habitat-foraging 34,313 93 2 0 49 0 0 0 0 0 0 0 0 0 41 3 355 37 16 6 104 355 0 0 0 0 0 0 0 0 554 0 49 

Total 424,040 1,971 831 325 568 603 367 54 2 286 383 270 2 0 595 11 2,499 529 331 26 2,203 2,787 0 0 13 0 987 523 13 35 9,966 325 935 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 421 10 220 125 882 245 17 11 122 98 52 0 0 623 5 2,037 143 157 33 3,297 0 0 0 4 0 206 63 13 35 4,931 220 370 

Low-value habitat 254,352 1,342 1,110 214 433 98 144 1 17 23 3 1 0 0 141 148 1,505 397 64 2 2,300 0 0 0 9 0 749 371 0 0 5,979 214 577 

Total 406,366 1,763 1,120 434 558 979 389 17 28 145 100 53 0 0 764 152 3,541 540 220 35 5,597 0 0 0 13 0 955 434 13 35 10,910 434 947 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 0 0 0 0 0 0 0 0 29 0 5 

Migratory habitat 10,425 20 0 0 10 57 83 0 0 0 0 0 0 0 0 0 216 2 1 1 221 0 0 0 0 0 0 0 0 0 298 0 92 

Total 12,395 20 0 0 10 83 88 0 0 0 0 0 0 0 0 0 217 3 2 1 224 0 0 0 0 0 0 0 0 0 326 0 97 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 23 0 0 12 82 88 0 0 4 1 0 0 0 0 0 218 3 2 1 230 0 0 0 0 0 0 0 0 0 334 0 100 

Foraging habitat 507,922 2,009 1,196 474 649 1,008 516 0 32 986 733 931 3 0 0 152 3,578 870 353 27 7,667 0 0 0 13 0 0 0 13 35 11,940 474 1,166 

Total 521,991 2,031 1,196 474 661 1,090 604 0 32 991 733 931 3 0 0 153 3,796 873 355 28 7,896 0 0 0 13 0 0 0 13 35 12,274 474 1,265 
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Total Existing  
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 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 17 0 0 3 9 58 0 0 0 0 0 0 0 0 0 83 1 2 1 87 0 0 0 0 0 0 0 0 0 114 0 61 

Secondary nesting and migratory habitat 5,528 10 0 0 8 3 0 0 0 0 0 0 0 0 0 0 199 5 2 1 206 0 0 0 0 0 0 0 0 0 219 0 8 

Suisun Marsh/upper Yolo Bypass nest and 
migratory habitat 841 0 0 0 0 71 29 1 0 3 1 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 76 

0 29 

Total 14,547 27 0 0 11 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 409 0 99 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 23 0 0 11 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 33 0 14 

Aquatic - nontidal 19,184 20 5 0 15 59 13 0 0 0 0 0 0 0 5 2 89 9 3 0 109 0 0 0 0 0 0 0 0 0 193 0 27 

Upland-high 21,649 47 2 14 69 178 158 0 0 0 0 0 0 0 43 1 239 32 32 17 364 0 0 0 0 0 0 0 0 0 591 14 227 

Upland-moderate 25,953 271 8 6 65 60 61 0 0 0 0 0 0 0 70 43 552 26 7 1 700 0 0 0 0 0 0 0 0 35 1,074 6 127 

Upland-low 5,683 24 0 0 3 1 0 0 0 0 0 0 0 0 11 0 116 1 1 1 129 0 0 0 0 0 0 0 0 0 154 0 3 

Total 84,567 384 15 20 164 306 234 0 0 0 0 0 0 0 131 48 996 69 43 20 1,305 0 0 0 0 0 0 0 0 35 2,046 20 398 

Aquatic breeding, foraging, and movement 
(miles) 2,802 12 6 1 6 5 9 0 0 0 0 0 0 0 3 1 30 5 3 1 44 0 0 0 0 0 0 0 0 0 66 

1 16 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 49 0 0 76 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 0 132 0 99 

Upland nesting and overwintering habitat 16,184 105 0 3 17 109 70 2 1 48 41 16 0 0 2 0 24 2 0 0 136 0 0 0 4 0 0 0 0 0 354 3 86 

Upland nesting and overwintering habitat-NHD 12,680 55 1 11 19 21 49 5 5 12 7 2 0 0 9 1 88 9 5 2 144 0 0 0 0 0 0 0 0 0 220 11 68 

Total 110,530 209 1 14 112 167 141 52 6 60 48 18 0 0 10 1 111 11 6 2 326 0 0 0 4 0 0 0 0 0 706 14 253 

Aquatic habitat linear (miles) - NHD 1,425 7 4 1 3 1 3 0 0 1 1 1 0 0 1 0 14 3 2 0 24 0 0 0 0 0 0 0 0 0 36 1 6 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 13 151 2 

Total 7,925 6 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 14 151 2 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 5 0 151 6 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 296 151 6 

Total 37,732 5 0 151 6 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 296 151 6 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 47 0 0 17 83 76 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 0 428 0 93 

Nonriparian channels and grasslands 16,670 172 0 0 69 41 94 1 0 9 4 0 0 0 7 0 59 13 6 1 100 0 0 0 0 0 0 0 0 0 314 0 163 

Total 34,456 218 0 0 86 125 170 1 0 9 4 0 0 0 7 1 345 19 10 2 398 0 0 0 0 0 0 0 0 0 741 0 257 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 164 0 31 1 0 0 196 0 0 0 0 0 0 0 0 0 286 32 2 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 

Delta mudwort total 6,081 18 0 0 6 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 26 0 8 

Mason’s lilaeopsis total 6,081 18 0 0 6 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 26 0 8 

Delta tule pea total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Suisun Marsh aster total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Side-flowering skullcap total 2,497 1 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 3 0 0 0 0 0 0 0 0 0 4 0 2 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 
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Riparian 
Restoration as 

Part of Tidal 
Natural 
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Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
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(Acres) 
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Permanent 
(Acres) 

Temporary 
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High Tidal 
Brackish 
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Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

1 
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Table 12E-47. Direct Effects on Wildlife and Plants – Alternative 5 with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version July 18, 2013] 1 
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Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                  

Riparian brush rabbit                                                            0 0 0 

Riparian habitat 2,909 7 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43 35 0 0 0 0 0 0 49 0 35 

Grassland habitat 3,103 150 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26 20 0 0 0 0 0 0 176 3 46 

Total 6,011 157 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 69 54 0 0 0 0 0 0 226 3 82 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41 33 0 0 0 0 0 0 42 0 33 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41 33 0 0 0 0 0 0 42 0 33 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 66 0 0 0 0 0 0 0 0 0 0 0 66 0 0 0 0 0 0 0 0 66 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 15 36 670 825 1,067 6 0 0 0 0 0 0 0 1,898 721 0 0 0 0 0 0 0 0 2,619 

0 0 

Managed wetland—wetland secondary, low long-term 
conservation value 2,800 0 0 0 0 0 0 5 16 226 87 52 1 0 0 0 0 0 0 0 140 248 0 0 0 0 0 0 0 0 387 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 5 9 144 174 61 1 0 0 0 0 0 0 0 236 158 0 0 0 0 0 0 0 0 395 0 0 

Total 35,588 0 0 0 0 0 0 26 69 1,106 1,086 1,181 8 0 0 0 0 0 0 0 2,275 1,201 0 0 0 0 0 0 0 0 3,476 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 181 151 16 

Total 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 181 151 16 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 59 0 0 0 0 0 0 0 0 0 0 59 0 0 0 0 0 0 0 0 0 59 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 58 22 1 0 0 0 0 0 0 0 81 24 0 0 0 0 0 0 0 0 105 0 0 

Total 7,515 0 0 0 0 0 0 7 17 59 58 22 1 0 0 0 0 0 0 0 140 24 0 0 0 0 0 0 0 0 164 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 3 0 0 1 5 0 0 0 71 0 0 0 0 0 0 0 0 1 0 2 71 0 0 0 0 0 0 0 0 81 0 1 

Secondary habitat 17,915 0 0 0 0 0 0 29 63 0 607 757 4 0 0 0 1 0 0 0 1,367 93 0 0 0 0 0 0 0 0 1,460 0 0 

Total 25,382 3 0 0 1 5 0 29 63 71 607 757 4 0 0 0 1 0 1 0 1,369 164 0 0 0 0 0 0 0 0 1,541 0 1 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 26 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 3 6 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 9 0 0 

Total 6,716 0 0 0 0 0 0 3 6 26 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0 35 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 35 0 0 84 8 11 0 0 1 0 0 0 0 1 1 13 13 4 0 33 0 2 5 0 0 0 0 0 0 78 0 100 

Total 86,263 35 0 0 84 8 11 0 0 1 0 0 0 0 1 1 13 13 4 0 33 0 2 5 0 0 0 0 0 0 78 0 100 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Roosting and foraging - Temporary 16,579 39 280 0 89 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 0 360 0 89 

Foraging 164,676 1,138 406 134 445 0 0 0 0 0 0 0 0 0 11 0 1,407 827 381 29 2,655 0 0 0 0 0 300 1,350 4 0 5,853 134 445 

Total 188,594 1,180 686 134 536 0 0 0 0 0 0 0 0 0 11 0 1,448 827 381 29 2,696 0 0 0 0 0 300 1,350 4 0 6,216 134 536 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 27 0 0 11 83 88 1 1 6 1 1 0 0 0 0 381 6 4 2 403 0 28 21 0 0 0 0 0 0 541 0 120 

Total 14,850 27 0 0 11 83 88 1 1 6 1 1 0 0 0 0 381 6 4 2 403 0 28 21 0 0 0 0 0 0 541 0 120 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 55 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 32 70 0 623 851 5 0 0 0 0 0 0 0 1,479 102 0 0 0 0 0 0 0 0 1,581 0 0 

Total 27,707 0 0 0 0 0 0 32 70 55 624 851 5 0 0 0 0 0 0 0 1,479 157 0 0 0 0 0 0 0 0 1,637 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 2,004 1,193 474 647 996 504 24 45 324 216 97 0 0 1,073 192 7,437 2,007 604 37 12,057 0 1,820 1,036 971 3,991 1,849 1,440 50 35 26,405 474 2,187 

Nesting habitat 9,796 12 0 0 11 79 54 0 0 4 2 0 0 0 0 0 217 2 2 1 228 0 38 31 0 0 0 0 0 0 356 0 97 

Total 487,675 2,015 1,193 474 658 1,075 558 24 46 328 218 97 0 0 1,073 193 7,654 2,009 605 38 12,285 0 1,857 1,067 971 3,991 1,849 1,440 50 35 26,761 474 2,284 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 625 57 162 120 477 84 0 0 0 0 0 0 0 554 143 2,341 421 7 1 1,126 2,341 503 275 7 0 1,521 568 0 0 7,224 162 479 

Breeding habitat-foraging 60,828 199 0 151 35 105 155 11 20 294 281 165 1 0 7 0 98 2 0 0 468 413 47 30 11 0 0 0 44 35 1,321 151 219 

Breeding habitat-nesting 1,935 9 0 0 2 13 75 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 4 2 0 0 0 0 0 0 28 0 80 

Nonbreeding habitat-foraging ag 196,713 1,023 771 11 356 0 54 0 0 0 0 0 0 0 223 27 2,870 986 548 29 1,813 2,870 652 367 953 3,991 210 945 0 0 13,227 11 777 

Nonbreeding habitat-roosting 28,067 23 0 0 5 8 0 23 43 0 315 282 3 0 91 0 0 4 3 1 765 0 1 1 0 0 0 0 0 0 797 0 6 

Nonbreeding habitat-foraging 34,313 93 2 0 49 0 0 0 0 0 0 0 0 0 42 3 547 37 17 6 105 547 3 3 0 0 0 0 7 0 757 0 52 

Total 424,040 1,971 831 325 568 603 367 34 63 294 596 448 4 0 917 174 5,857 1,451 574 37 4,277 6,172 1,211 678 971 3,991 1,731 1,513 50 35 23,355 325 1,613 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 421 10 220 125 882 245 15 24 212 219 105 1 0 886 4 4,039 146 157 34 5,840 0 142 83 11 0 362 159 50 35 7,912 220 453 

Low-value habitat 254,352 1,342 1,110 214 433 98 144 0 15 25 6 2 0 0 192 157 2,994 1,323 298 13 5,025 0 1,452 827 960 3,991 1,314 952 0 0 16,243 214 1,404 

Total 406,366 1,763 1,120 434 558 979 389 15 38 237 225 107 1 0 1,077 160 7,033 1,469 455 46 10,865 0 1,594 910 971 3,991 1,675 1,111 50 35 24,155 434 1,856 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 52 0 1 0 53 0 6 5 0 0 0 0 0 0 85 0 10 

Migratory habitat 10,425 20 0 0 10 57 83 0 0 0 0 0 0 0 0 0 248 2 1 1 254 0 16 11 0 0 0 0 0 0 346 0 104 

Total 12,395 20 0 0 10 83 88 0 0 0 0 0 0 0 0 0 300 3 2 2 307 0 21 17 0 0 0 0 0 0 431 0 114 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 23 0 0 12 82 88 0 0 4 2 0 0 0 0 0 284 3 2 2 298 0 42 33 0 0 0 0 0 0 444 0 133 

Foraging habitat 507,922 2,009 1,196 474 649 1,008 516 0 79 1,054 1,124 1,360 23 0 0 193 7,288 1,999 605 38 13,764 0 1,706 968 971 3,991 1,849 1,440 50 35 28,018 474 2,134 

Total 521,991 2,031 1,196 474 661 1,090 604 0 79 1,059 1,127 1,360 23 0 0 193 7,572 2,001 607 40 14,061 0 1,748 1,001 971 3,991 1,849 1,440 50 35 28,462 474 2,267 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 17 0 0 3 9 58 0 0 0 0 0 0 0 0 0 105 1 2 1 109 0 23 15 0 0 0 0 0 0 159 0 77 

Secondary nesting and migratory habitat 5,528 10 0 0 8 3 0 0 0 0 0 0 0 0 0 0 276 4 2 1 283 0 5 6 0 0 0 0 0 0 300 0 14 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 1 6 1 1 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 82 0 29 

Total 14,547 27 0 0 11 83 88 1 1 6 1 1 0 0 0 0 381 6 4 2 403 0 28 21 0 0 0 0 0 0 541 0 120 
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of 
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and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 
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Temporary 
(Borrow 
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Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 23 0 0 11 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 2 3 0 0 0 0 0 0 35 0 16 

Aquatic - nontidal 19,184 20 5 0 15 59 13 0 0 0 0 0 0 0 8 0 134 12 3 0 158 0 34 21 0 0 0 0 0 0 275 0 48 

Upland-high 21,649 47 2 14 69 178 158 0 0 0 0 0 0 0 41 0 420 33 32 17 544 0 0 0 0 0 0 0 0 0 770 14 227 

Upland-moderate 25,953 271 8 6 65 60 61 0 0 0 0 0 0 0 66 1 722 69 12 1 871 0 27 24 0 0 0 0 0 35 1,272 6 151 

Upland-low 5,683 24 0 0 3 1 0 0 0 0 0 0 0 0 6 0 122 1 1 1 131 0 20 18 0 0 0 0 0 0 175 0 21 

Total 84,567 384 15 20 164 306 234 0 0 0 0 0 0 0 122 2 1,398 115 48 20 1,705 0 82 65 0 0 0 0 0 35 2,528 20 463 

Aquatic breeding, foraging, and movement (miles) 2,802 12 6 1 6 5 9 0 0 0 0 0 0 0 4 1 49 11 7 2 74 0 2 1 0 0 0 0 0 0 98 1 17 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 49 0 0 76 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 32 21 0 0 0 0 0 0 164 0 120 

Upland nesting and overwintering habitat 16,184 105 0 3 17 109 70 2 4 108 98 35 1 0 2 0 44 2 0 0 295 0 12 15 10 0 0 0 0 0 531 3 102 

Upland nesting and overwintering habitat-NHD 12,680 55 1 11 19 21 49 4 7 11 15 7 0 0 7 1 164 10 6 2 235 0 4 2 0 0 0 0 0 0 315 11 70 

Total 110,530 209 1 14 112 167 141 52 11 120 113 41 1 0 9 1 208 12 6 2 576 0 48 39 10 0 0 0 0 0 1,009 14 292 

Aquatic habitat linear (miles) - NHD 1,425 7 4 1 3 1 3 0 0 1 1 1 0 0 2 1 26 8 4 1 46 0 2 1 0 0 0 0 0 0 60 1 7 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 29 151 2 

Total 7,925 6 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 30 151 2 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 5 0 151 6 42 0 0 0 0 0 0 0 0 140 0 135 0 0 0 275 0 0 0 0 0 0 0 40 35 397 151 6 

Total 37,732 5 0 151 6 42 0 0 0 0 0 0 0 0 140 0 135 0 0 0 275 0 0 0 0 0 0 0 40 35 397 151 6 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 47 0 0 17 83 76 0 0 0 0 0 0 0 0 0 389 7 5 2 403 0 43 35 0 0 0 0 0 0 576 0 128 

Nonriparian channels and grasslands 16,670 172 0 0 69 41 94 1 1 14 9 2 0 0 10 0 107 15 6 1 164 0 9 14 0 0 0 0 0 0 386 0 178 

Total 34,456 218 0 0 86 125 170 1 1 14 9 2 0 0 10 0 497 22 10 2 568 0 52 49 0 0 0 0 0 0 963 0 306 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 271 0 0 

Total 12,320 3 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 272 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 271 0 0 

Total 12,320 3 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 272 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 271 0 0 

Total 12,320 3 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 272 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 271 0 0 

Total 12,320 3 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 272 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 271 0 0 

Total 12,320 3 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 272 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 271 0 0 

Total 12,320 3 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 272 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 4 0 83 1 0 0 90 0 0 0 0 0 0 0 0 0 90 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 0 0 0 0 0 123 0 255 1 0 0 380 0 1 1 0 0 0 0 0 0 471 32 3 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 0 0 0 0 0 0 28 0 8 

Delta mudwort total 6,081 18 0 0 6 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 6 0 1 2 0 0 0 0 0 0 27 0 10 

Mason’s lilaeopsis total 6,081 18 0 0 6 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 6 0 1 2 0 0 0 0 0 0 27 0 10 

Delta tule pea total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 

Suisun Marsh aster total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 

Side-flowering skullcap total 2,497 1 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 1 1 0 0 0 0 0 0 5 0 2 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 0 0 0 0 5 0 6 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 268 0 0 0 0 0 0 0 0 0 270 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 272 0 0 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 268 0 0 0 0 0 0 0 0 0 270 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 272 0 0 
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Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 268 0 0 0 0 0 0 0 0 0 270 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 272 0 0 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 268 0 0 0 0 0 0 0 0 0 270 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 272 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 268 0 0 0 0 0 0 0 0 0 270 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 0 0 0 0 0 134 0 134 0 0 0 269 0 0 0 0 0 0 0 0 0 272 0 0 

 1 
2 
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Table 12E-48. Indirect Effects–Alternative 5 [Version July 24, 2013] 1 

Resource 

Total Existing 
Modeled Habitat in 

the Plan Area (Acres) 

CM1 Water Facilities and Operation CM2 Yolo Bypass Fisheries Enhancement CM4 Tidal Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration Total Allowable Indirect Effects 

O&M (Acres) Construction (Acres) O&M (Acres) Construction (Acres) Construction (Acres) Construction (Acres) Permanent (Acres) Temporary (Acres) 

Mammals                   

Riparian brush rabbit               0 0 

Riparian habitat 2,909 0 25 0 0 110 526 0 661 

Grassland habitat 3,103 0 250 0 0 70 307 0 627 

Total 6,011 0 275 0 0 180 832 0 1,287 

Riparian woodrat               0 0 

Habitat 2,166 0 3 0 0 60 419 0 482 

Total 2,166 0 3 0 0 60 419 0 482 

Salt marsh harvest mouse               0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 93 0 0 93 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 60 0 0 60 

Upland secondary 749 0 0 0 0 55 0 0 55 

Managed wetland—wetland primary, low long-term conservation value 21,891 0 0 0 0 140 0 0 140 

Managed wetland—wetland secondary, low long-term conservation value 2,800 0 0 0 0 45 0 0 45 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 37 0 0 37 

Total 35,588 0 0 0 0 429 0 0 429 

San Joaquin kit fox               0 0 

Breeding, foraging, and dispersal habitat 5,327 0 239 0 0 0 0 0 239 

Total 5,327 0 239 0 0 0 0 0 239 

Suisun shrew               0 0 

Primary habitat 3,128 0 0 0 0 83 0 0 83 

Secondary habitat 4,387 0 0 0 0 84 0 0 84 

Total 7,515 0 0 0 0 167 0 0 167 

Birds                   

California black rail               0 0 

Primary habitat 7,467 0 113 0 5 364 0 0 483 

Secondary habitat 17,915 0 2 0 0 428 2 0 433 

Total 25,382 0 116 0 5 793 2 0 915 

California clapper rail               0 0 

Primary habitat 296 0 0 0 0 19 0 0 19 

Secondary habitat 6,420 0 0 0 0 523 0 0 523 

Total 6,716 0 0 0 0 542 0 0 542 

California least tern               0 0 

Nesting and Migratory Habitat 86,263 0 1,157 0 44 2,785 850 0 4,835 

Total 86,263 0 1,157 0 44 2,785 850 0 4,835 

Greater sandhill crane               0 0 

Roosting and foraging - Permanent 7,340 0 219 0 0 0 0 0 219 

Roosting and foraging - Temporary 16,579 0 1,427 0 0 174 0 0 1,600 

Foraging 164,676 5 7,609 0 0 1,825 0 5 9,434 

Total 188,594 5 9,255 0 0 1,999 0 5 11,254 

Least Bell's vireo               0 0 

Migratory and breeding 14,850 0 154 0 244 619 406 0 1,424 

Total 14,850 0 154 0 244 619 406 0 1,424 

Suisun song sparrow               0 0 

Primary habitat 3,722 0 0 0 0 287 0 0 287 

Secondary habitat 23,986 0 0 0 0 584 0 0 584 

Total 27,707 0 0 0 0 871 0 0 871 

Swainson’s hawk               0 0 

Foraging habitat 477,879 5 10,484 0 4,284 9,107 4,499 5 28,375 

Nesting habitat 9,796 1 169 0 367 460 500 1 1,496 

Total 487,675 7 10,654 0 4,650 9,567 4,999 7 29,870 

Tricolored blackbird               0 0 

Breeding habitat-ag foraging 102,184 2 646 0 1,612 1,152 852 2 4,263 

Breeding habitat-foraging 60,828 0 375 0 931 2,389 532 0 4,228 

Breeding habitat-nesting 1,935 0 39 0 89 43 114 0 285 

Nonbreeding habitat-foraging ag 196,713 0 7,665 0 38 2,856 1,604 0 12,163 

Nonbreeding habitat-roosting 28,067 0 350 0 49 1,214 25 0 1,639 

Nonbreeding habitat-foraging 34,313 0 784 0 0 1,324 33 0 2,141 

Total 424,040 2 9,859 0 2,721 8,978 3,161 2 24,719 

Western burrowing owl               0 0 

High-value habitat 152,014 0 1,235 0 1,202 3,038 541 0 6,016 

Low-value habitat 254,352 0 4,297 0 512 1,632 1,977 0 8,418 

Total 406,366 0 5,532 0 1,714 4,671 2,518 0 14,435 

Western yellow-billed cuckoo               0 0 

Breeding habitat 1,970 0 8 0 24 98 66 0 196 

Migratory habitat 10,425 0 126 0 220 398 318 0 1,062 

Total 12,395 0 134 0 244 496 384 0 1,259 

White-tailed kite               0 0 

Breeding habitat 14,069 1 289 0 388 742 586 1 2,006 

Foraging habitat 507,922 5 10,556 0 4,331 9,708 4,098 5 28,693 

Total 521,991 7 10,845 0 4,720 10,450 4,684 7 30,699 

Yellow-breasted chat               0 0 

Primary nesting and migratory habitat 8,178 0 63 0 80 388 272 0 803 

Secondary nesting and migratory habitat 5,528 0 91 0 5 172 135 0 402 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 160 74 0 0 234 

Total 14,547 0 154 0 244 634 406 0 1,439 

Reptiles                   

Giant garter snake               0 0 

Aquatic - tidal 12,097 0 287 0 19 417 161 0 885 

Aquatic - nontidal 19,184 0 156 0 206 126 44 0 533 

Upland-high 21,649 0 415 0 386 496 0 0 1,297 

Upland-moderate 25,953 0 515 0 231 1,120 370 0 2,237 

Upland-low 5,683 0 82 0 3 270 429 0 784 

Total 84,567 0 1,455 0 845 2,430 1,005 0 5,735 

Aquatic breeding, foraging, and movement (miles) 2,802 0 36 0 11 33 22 0 102 

Western pond turtle               0 0 

Aquatic habitat 81,666 0 1,102 0 199 3,511 884 0 5,696 

Upland nesting and overwintering habitat 16,184 0 289 0 238 552 308 0 1,388 

Upland nesting and overwintering habitat-NHD 12,680 0 148 0 47 376 33 0 605 

Total 110,530 0 1,539 0 484 4,440 1,225 0 7,689 

Aquatic habitat linear (miles) - NHD 1,425 0 21 0 2 20 4 0 47 

Amphibians                   

California red-legged frog               0 0 

Aquatic habitat 159 0 0 0 0 0 0 0 0 

Upland cover and dispersal habitat 7,766 0 147 0 0 0 0 0 147 

Total 7,925 0 147 0 0 0 0 0 147 
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Resource 

Total Existing 
Modeled Habitat in 

the Plan Area (Acres) 

CM1 Water Facilities and Operation CM2 Yolo Bypass Fisheries Enhancement CM4 Tidal Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration Total Allowable Indirect Effects 

O&M (Acres) Construction (Acres) O&M (Acres) Construction (Acres) Construction (Acres) Construction (Acres) Permanent (Acres) Temporary (Acres) 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 

California tiger salamander               0 0 

Aquatic breeding habitat 8,273 0 0 0 0 201 0 0 201 

Terrestrial cover and aestivation 29,459 0 206 0 30 659 0 0 895 

Total 37,732 0 206 0 30 861 0 0 1,096 

Invertebrates                   

Valley elderberry longhorn beetle               0 0 

Riparian vegetation 17,786 0 93 0 56 125 200 0 475 

Nonriparian channels and grasslands 16,670 0 229 0 85 261 210 0 784 

Total 34,456 0 322 0 141 387 410 0 1,259 

California linderiella               0 0 

Vernal pool complex 9,607 0 9 0 0 201 0 0 210 

Degraded vernal pool complex 2,713 0 40 0 0 85 0 0 125 

Total 12,320 0 48 0 0 286 0 0 334 

Conservancy fairy shrimp               0 0 

Vernal pool complex 9,607 0 9 0 0 201 0 0 210 

Degraded vernal pool complex 2,713 0 40 0 0 85 0 0 125 

Total 12,320 0 48 0 0 286 0 0 334 

Longhorn fairy shrimp               0 0 

Vernal pool complex 9,607 0 9 0 0 201 0 0 210 

Degraded vernal pool complex 2,713 0 40 0 0 85 0 0 125 

Total 12,320 0 48 0 0 286 0 0 334 

Midvalley fairy shrimp               0 0 

Vernal pool complex 9,607 0 9 0 0 201 0 0 210 

Degraded vernal pool complex 2,713 0 40 0 0 85 0 0 125 

Total 12,320 0 48 0 0 286 0 0 334 

Vernal pool fairy shrimp               0 0 

Vernal pool complex 9,607 0 9 0 0 201 0 0 210 

Degraded vernal pool complex 2,713 0 40 0 0 85 0 0 125 

Total 12,320 0 48 0 0 286 0 0 334 

Vernal pool tadpole shrimp               0 0 

Vernal pool complex 9,607 0 9 0 0 201 0 0 210 

Degraded vernal pool complex 2,713 0 40 0 0 85 0 0 125 

Total 12,320 0 48 0 0 286 0 0 334 

Plants                   

Brittlescale total 451 0 0 0 0 6 0 0 6 

Heartscale total 6,528 0 0 0 1 385 0 0 386 

San Joaquin spearscale total 14,933 0 35 0 98 284 1 0 418 

Carquinez goldenbush total 1,346 0 0 0 0 74 0 0 74 

Delta button celery total 3,361 0 25 0 0 0 634 0 659 

Delta mudwort total 6,081 0 126 0 14 373 149 0 662 

Mason’s lilaeopsis total 6,081 0 126 0 14 373 149 0 662 

Delta tule pea total 5,853 0 12 0 0 573 2 0 587 

Suisun Marsh aster total 5,853 0 12 0 0 573 2 0 587 

Side-flowering skullcap total 2,497 0 35 0 1 155 13 0 204 

Slough thistle total 1,834 0 0 0 0 0 634 0 634 

Soft bird’s-beak total 1,228 0 0 0 0 95 0 0 95 

Suisun thistle total 1,281 0 0 0 0 104 0 0 104 

Vernal Pool Plants                   

Alkali milk-vetch               0 0 

Vernal pool complex 9,557 0 9 0 0 251 0 0 260 

Degraded vernal pool complex 2,576 0 40 0 0 35 0 0 75 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 

Total 12,320 0 48 0 0 286 0 0 334 

Legenere               0 0 

Vernal pool complex 9,557 0 9 0 0 251 0 0 260 

Degraded vernal pool complex 2,576 0 40 0 0 35 0 0 75 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 

Total 12,320 0 48 0 0 286 0 0 334 

Heckard’s peppergrass               0 0 

Vernal pool complex 9,557 0 9 0 0 251 0 0 260 

Degraded vernal pool complex 2,576 0 40 0 0 35 0 0 75 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 

Total 12,320 0 48 0 0 286 0 0 334 

Boggs Lake hedge-hyssop               0 0 

Vernal pool complex 9,557 0 9 0 0 251 0 0 260 

Degraded vernal pool complex 2,576 0 40 0 0 35 0 0 75 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 

Total 12,320 0 48 0 0 286 0 0 334 

Dwarf downingia               0 0 

Vernal pool complex 9,557 0 9 0 0 251 0 0 260 

Degraded vernal pool complex 2,576 0 40 0 0 35 0 0 75 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 

Total 12,320 0 48 0 0 286 0 0 334 

 1 
2 
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Table 12E-49. Direct Effects on Natural Communities–Alternative 7 with Full Implementation (Near-Term) (acres) [Version July 22, 2013] 1 

 
Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 41 0 0 108 8 11 0 0 1 0 0 0 0 1 1 11 0 0 0 14 0 0 0 0 0 0 0 0 63 0 119 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 6 0 0 5 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 13 0 5 

Valley/Foothill Riparian 17,966 48 0 0 25 89 88 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 435 0 112 

Grassland 78,047 303 2 151 104 388 239 0 0 1 0 0 0 0 39 3 345 37 16 6 448 0 0 4 0 0 0 13 35 1,194 151 343 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 3 0 10 0 0 0 13 0 0 0 0 0 0 0 0 58 0 0 

Vernal Pool Complex 12,133 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 204 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent 
Wetland 1,509 1 0 0 1 25 1 0 0 0 0 0 0 0 0 0 38 0 1 0 40 0 0 0 0 0 0 0 0 

66 0 2 

Nontidal Perennial Aquatic 5,567 12 0 0 9 24 12 0 0 0 0 0 0 0 5 2 19 8 0 0 34 0 0 0 0 0 0 0 0 70 0 20 

Managed Wetland 70,798 3 0 75 8 24 44 88 0 1,569 1,099 1,183 42 0 223 141 1,339 26 7 2 5,718 0 0 0 0 0 0 0 0 5,745 75 52 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 2,195 1,546 977 1,000 629 363 0 0 0 0 0 0 0 482 13 3,494 1,386 432 71 5,878 0 0 10 0 1,140 700 0 0 12,098 977 1,363 

Cropland 459,778 2,090 1,495 950 952 568 334 0 0 0 0 0 0 0 458 9 3,257 1,345 410 69 5,547 0 0 7 0 1,140 700 0 0 11,547 950 1,286 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 63 0 0 136 0 111 

Wheat 4,731 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 225 61 42 100 31 0 0 0 0 0 0 0 0 32 0 149 331 120 0 632 0 0 0 0 0 0 0 0 948 42 100 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 323 0 0 0 330 0 0 0 0 0 0 0 0 330 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354 43 0 0 397 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 16 18 0 36 5 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 0 63 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 401 727 11 319 0 0 0 0 0 0 0 0 0 0 0 29 21 23 0 73 0 0 1 0 123 185 0 0 1,511 11 319 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 1 0 22 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22 21 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 12 0 51 0 0 0 0 0 0 0 0 0 0 0 0 0 14 14 0 28 0 0 0 0 0 0 0 0 40 51 0 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 206 99 0 0 306 0 0 

Alfalfa & Alfalfa mixtures 81,396 874 40 46 83 0 12 0 0 0 0 0 0 0 0 0 66 30 28 0 124 0 0 0 0 198 80 0 0 1,316 46 95 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 6 0 0 29 67 0 0 0 0 0 0 0 0 399 1 1,349 47 92 1 1,890 0 0 6 0 0 0 0 0 1,969 0 29 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 0 70 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 68 41 25 0 134 0 0 0 0 0 0 0 0 135 0 0 

Non-irrigated native pasture 3,465 1 0 0 0 301 1 0 0 0 0 0 0 0 5 0 2 0 0 0 8 0 0 0 0 0 0 0 0 310 0 1 

Misc. grasses 422 10 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 1 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 52 0 0 84 0 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 57 0 0 156 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 24 307 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 331 0 8 

Beans (green) 122 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 211 13 0 0 237 0 0 0 0 0 0 0 0 237 0 0 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 20 16 54 55 68 49 0 0 0 0 0 0 0 0 0 132 321 19 0 471 0 0 0 0 0 0 0 0 575 54 104 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 87 63 0 169 0 80 0 0 0 0 0 0 0 0 0 53 32 3 0 88 0 0 0 0 12 19 0 0 270 0 249 

Citrus and Sub-tropical 264 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 4 0 0 

Vineyards 33,980 223 215 645 78 0 0 0 0 0 0 0 0 0 3 0 570 473 58 0 1,103 0 0 0 0 41 99 0 0 1,681 645 78 

Native Vegetation 28,103 134 18 73 52 18 19 0 0 0 0 0 0 0 6 1 301 15 26 29 377 0 0 0 0 0 0 0 0 548 73 72 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 50 29 6 2 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 82 6 15 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non Cropland 27,328 105 51 27 49 62 29 0 0 0 0 0 0 0 25 4 237 41 21 2 330 0 0 3 0 0 0 0 0 551 27 78 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 11 4 0 6 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 6 0 0 0 0 0 0 0 0 21 0 6 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 12 3 0 3 0 0 0 0 0 0 0 0 0 12 0 27 2 2 0 43 0 0 0 0 0 0 0 0 58 0 3 

Misc. semi-ag (small roads, ditches, non-planted 
areas of cropped fields) 20,602 75 39 26 38 17 25 0 0 0 0 0 0 0 10 2 129 35 18 2 196 0 0 2 0 0 0 0 0 

330 26 62 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 1 42 2 0 0 46 0 0 0 0 0 0 0 0 80 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 6 5 0 3 10 0 0 0 0 0 0 0 0 1 1 32 1 2 0 36 0 0 1 0 0 0 0 0 58 0 3 

Developed 90,660 71 18 2 55 15 16 1 0 13 1 1 0 0 15 1 85 5 1 0 124 0 0 0 0 0 0 0 0 228 2 71 

 1 
2 
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Table 12E-50. Direct Effects on Natural Communities–Alternative 7 with Full Implementation (Late Long-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 41 0 0 108 8 11 0 0 1 0 0 0 0 1 1 14 0 0 0 18 4 9 0 0 0 0 0 0 72 0 128 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

Tidal Freshwater Emergent Wetland 8,856 6 0 0 5 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 2 0 0 0 0 0 0 15 0 7 

Valley/Foothill Riparian 17,966 48 0 0 25 89 88 0 0 0 0 0 0 0 0 0 490 25 28 8 552 85 70 0 0 0 0 0 0 775 0 182 

Grassland 78,047 303 2 151 104 388 239 1 0 1 0 1 0 0 74 3 881 61 65 35 1,122 102 69 11 399 0 0 50 35 2,413 151 411 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 2 0 25 0 0 0 27 0 1 0 0 0 0 0 0 72 0 1 

Vernal Pool Complex 12,133 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 375 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent 
Wetland 1,509 1 0 0 1 25 1 0 0 0 0 0 0 0 7 0 81 7 3 2 99 0 0 0 0 0 0 0 0 

126 0 2 

Nontidal Perennial Aquatic 5,567 12 0 0 9 24 12 0 0 0 0 0 0 0 25 0 94 23 38 10 189 57 31 0 0 0 0 0 0 282 0 51 

Managed Wetland 70,798 3 0 75 8 24 44 68 71 2,499 1,756 6,493 644 1 137 0 1,882 157 30 9 13,746 0 0 0 0 0 0 0 0 13,773 75 52 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 2,195 1,546 977 1,000 629 363 2 0 0 0 0 0 0 1,437 1 18,707 7,316 8,982 3,120 39,565 4,174 2,389 960 3,593 2,000 1,950 0 0 56,612 977 3,752 

Cropland 459,778 2,090 1,495 950 952 568 334 2 0 0 0 0 0 0 1,310 1 17,348 6,848 8,426 2,879 36,814 3,894 2,217 862 3,062 2,000 1,950 0 0 52,735 950 3,502 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 159 0 0 287 0 111 

Wheat 4,731 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 0 0 0 0 9 0 9 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 225 61 42 100 31 0 0 0 0 0 0 0 0 27 0 810 646 1,084 251 2,817 263 143 0 0 0 0 0 0 3,397 42 243 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 499 136 4 1 641 0 0 0 0 0 0 0 0 641 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 622 142 0 0 764 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 39 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 16 18 0 36 5 27 0 0 0 0 0 0 0 21 0 605 434 188 55 1,302 246 137 37 147 0 0 0 0 1,771 0 200 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 127 8 0 0 135 0 0 0 0 0 0 0 0 135 0 0 

Corn 102,424 401 727 11 319 0 0 0 0 0 0 0 0 0 80 0 1,109 571 730 148 2,638 502 290 141 550 216 443 0 0 5,618 11 609 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 1 0 22 0 0 20 0 0 0 0 0 0 0 1 0 29 11 93 1 134 0 0 0 0 0 0 0 0 135 22 21 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 49 112 287 1,770 2,233 134 79 0 0 0 0 0 0 2,367 0 79 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 12 0 51 0 0 0 0 0 0 0 0 0 0 0 0 1 15 71 6 92 10 3 0 1 0 0 0 0 116 51 3 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 362 338 0 0 700 0 0 

Alfalfa & Alfalfa mixtures 81,396 874 40 46 83 0 12 0 0 0 0 0 0 0 278 0 4,979 2,255 2,853 399 10,763 1,209 665 300 866 347 208 0 0 14,607 46 760 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 6 0 0 29 67 0 0 0 0 0 0 0 0 174 0 2,933 82 87 50 3,325 86 42 18 62 0 0 0 0 3,564 0 72 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 1 0 82 30 7 0 121 0 0 0 0 0 0 0 0 184 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 225 1 1,079 121 103 8 1,537 27 13 0 0 0 0 0 0 1,564 0 13 

Non-irrigated native pasture 3,465 1 0 0 0 301 1 2 0 0 0 0 0 0 2 0 10 0 0 0 14 10 4 0 0 0 0 0 0 325 0 5 

Misc. grasses 422 10 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 17 7 0 0 0 0 0 0 43 0 8 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 14 0 29 0 0 0 0 0 0 0 0 29 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 223 0 0 278 0 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173 150 0 0 323 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 24 307 0 8 0 0 0 0 0 0 0 0 0 16 0 421 337 172 16 962 48 28 5 21 0 0 0 0 1,367 0 37 

Beans (green) 122 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 181 0 0 0 0 227 0 9 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 45 0 0 0 47 25 15 8 33 0 0 0 0 113 0 15 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 5 0 0 0 0 0 0 7 0 5 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 8 0 0 0 17 0 0 0 0 0 0 0 0 17 0 0 

Melons, squash, and cucumbers (all types) 4,432 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 228 64 163 3 458 220 131 71 280 0 0 0 0 1,030 0 131 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 1 4 0 0 0 0 6 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 20 16 54 55 68 49 0 0 0 0 0 0 0 142 0 1,565 756 1,202 31 3,696 575 341 181 709 0 0 0 0 5,266 54 445 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 0 10 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 133 72 36 0 243 8 3 2 9 0 0 0 0 263 0 4 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 10 0 0 0 22 0 0 0 0 0 0 0 0 22 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 221 0 0 0 232 22 14 3 10 0 0 0 0 267 0 14 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 11 0 0 0 13 0 0 0 0 0 0 0 0 13 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 72 0 0 0 90 12 6 6 25 0 0 0 0 134 0 6 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 87 63 0 169 0 80 0 0 0 0 0 0 0 152 0 421 65 136 1 775 29 19 0 0 22 46 0 0 1,022 0 268 

Citrus and Sub-tropical 264 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 65 6 74 0 0 0 0 2 6 0 0 83 0 0 

Vineyards 33,980 223 215 645 78 0 0 0 0 0 0 0 0 0 25 0 739 569 741 14 2,087 230 134 0 0 72 235 0 0 3,062 645 212 

Native Vegetation 28,103 134 18 73 52 18 19 0 0 0 0 0 0 0 88 0 1,101 519 367 79 2,154 61 46 0 0 0 0 0 0 2,385 73 118 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 50 29 6 2 2 13 0 0 0 0 0 0 0 4 0 48 6 8 1 66 153 90 40 156 0 0 0 0 497 6 105 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 25 0 0 31 0 0 0 0 0 0 0 0 31 0 0 

Non Cropland 27,328 105 51 27 49 62 29 0 0 0 0 0 0 0 127 0 1,359 468 556 241 2,751 279 172 98 531 0 0 0 0 3,877 27 250 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 11 4 0 6 0 0 0 0 0 0 0 0 0 11 0 62 7 9 1 91 12 10 0 0 0 0 0 0 118 0 15 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 6 0 0 0 6 12 7 0 0 0 0 0 0 18 0 7 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 5 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 12 3 0 3 0 0 0 0 0 0 0 0 0 3 0 61 11 15 2 92 9 7 0 0 0 0 0 0 117 0 9 

Misc. semi-ag (small roads, ditches, non-planted areas 
of cropped fields) 20,602 75 39 26 38 17 25 0 0 0 0 0 0 0 104 0 1,058 438 511 228 2,340 229 132 0 531 0 0 0 0 

3,232 26 194 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 104 2 1 0 108 0 0 0 0 0 0 0 0 143 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 6 5 0 3 10 0 0 0 0 0 0 0 0 4 0 63 9 19 9 105 17 17 98 0 0 0 0 0 242 0 20 

Developed 90,660 71 18 2 55 15 16 3 3 39 14 20 2 0 47 0 383 79 58 15 664 249 136 0 0 0 0 0 0 1,017 2 207 

 1 
2 
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Table 12E-51. Direct Effects on Wildlife and Plants–Alternative 7 with Tunnel Alignment and Isolated Conveyance (Near-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration as 

Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 7 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 1 

Grassland habitat 3,103 150 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 150 3 27 

Total 6,011 157 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 157 3 27 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 64 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 30 0 534 577 770 3 0 0 0 0 0 0 0 1,349 564 0 0 0 0 0 0 0 0 1,913 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 11 0 229 50 23 0 0 0 0 0 0 0 0 74 241 0 0 0 0 0 0 0 0 315 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 8 0 64 70 24 0 0 0 0 0 0 0 0 94 71 0 0 0 0 0 0 0 0 165 0 0 

Total 35,588 0 0 0 0 0 0 49 7 892 697 817 3 0 0 0 0 0 0 0 1,517 948 0 0 0 0 0 0 0 0 2,465 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 176 151 16 

Total 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 176 151 16 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 58 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 10 5 0 22 9 0 0 0 0 0 0 0 0 31 15 0 0 0 0 0 0 0 0 47 0 0 

Total 7,515 0 0 0 0 0 0 10 5 58 22 9 0 0 0 0 0 0 0 0 89 15 0 0 0 0 0 0 0 0 105 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 3 0 0 1 5 0 0 0 69 0 0 0 0 0 0 0 0 1 0 2 69 0 0 0 0 0 0 0 0 79 0 1 

Secondary habitat 17,915 0 0 0 0 0 0 49 0 0 402 532 2 0 0 0 1 0 0 0 936 50 0 0 0 0 0 0 0 0 986 0 0 

Total 25,382 3 0 0 1 5 0 49 0 69 402 532 2 0 0 0 1 0 1 0 938 120 0 0 0 0 0 0 0 0 1,066 0 1 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 26 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 7 0 0 

Total 6,716 0 0 0 0 0 0 2 5 26 0 0 0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 0 33 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 41 0 0 108 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 78 0 119 

Total 86,263 41 0 0 108 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 78 0 119 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Roosting and foraging - Temporary 16,579 39 280 0 89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 319 0 89 

Foraging 164,676 1,154 411 138 587 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,340 138 587 

Total 188,594 1,196 691 138 677 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,662 138 677 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 28 0 0 16 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 410 0 104 

Total 14,850 28 0 0 16 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 410 0 104 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 54 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 5 0 432 605 2 0 0 0 0 0 0 0 1,040 58 0 0 0 0 0 0 0 0 1,097 0 0 

Total 27,707 0 0 0 0 0 0 53 5 54 432 605 2 0 0 0 0 0 0 0 1,040 112 0 0 0 0 0 0 0 0 1,151 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 2,012 1,199 478 778 996 504 27 29 192 59 43 0 0 773 152 3,742 882 352 27 6,278 0 0 0 13 0 1,054 527 13 35 12,127 478 1,282 

Nesting habitat 9,796 13 0 0 13 79 54 0 0 4 1 0 0 0 0 0 164 2 1 1 173 0 0 0 0 0 0 0 0 0 265 0 68 

Total 487,675 2,025 1,199 478 792 1,075 558 27 29 196 60 43 0 0 773 152 3,906 884 354 27 6,451 0 0 0 13 0 1,054 527 13 35 12,392 478 1,350 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 621 61 165 109 477 84 0 0 0 0 0 0 0 106 0 79 0 0 0 106 79 0 0 2 0 867 126 0 0 2,340 165 192 

Breeding habitat-foraging 60,828 205 0 151 31 105 155 19 2 286 153 99 0 0 1 0 1 0 0 0 272 288 0 0 4 0 0 0 13 35 922 151 185 

Breeding habitat-nesting 1,935 8 0 0 3 13 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 78 

Nonbreeding habitat-foraging ag 196,713 1,034 771 11 465 0 54 0 0 0 0 0 0 0 332 8 2,065 488 312 19 1,159 2,065 0 0 7 0 120 397 0 0 5,552 11 518 

Nonbreeding habitat-roosting 28,067 23 0 0 8 8 0 36 1 0 230 171 1 0 116 0 0 4 2 1 562 0 0 0 0 0 0 0 0 0 593 0 8 

Nonbreeding habitat-foraging 34,313 98 2 0 73 0 0 0 0 0 0 0 0 0 41 3 355 37 16 6 104 355 0 0 0 0 0 0 0 0 560 0 73 

Total 424,040 1,990 835 328 688 603 367 54 2 286 383 270 2 0 595 11 2,499 529 331 26 2,203 2,787 0 0 13 0 987 523 13 35 9,988 328 1,055 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 434 10 223 164 882 245 17 11 122 98 52 0 0 623 5 2,037 143 157 33 3,297 0 0 0 4 0 206 63 13 35 4,944 223 409 

Low-value habitat 254,352 1,337 1,111 214 499 98 144 1 17 23 3 1 0 0 141 148 1,505 397 64 2 2,300 0 0 0 9 0 749 371 0 0 5,975 214 643 

Total 406,366 1,771 1,121 438 663 979 389 17 28 145 100 53 0 0 764 152 3,541 540 220 35 5,597 0 0 0 13 0 955 434 13 35 10,919 438 1,052 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 0 0 0 0 0 0 0 0 29 0 5 

Migratory habitat 10,425 20 0 0 14 57 83 0 0 0 0 0 0 0 0 0 216 2 1 1 221 0 0 0 0 0 0 0 0 0 298 0 97 

Total 12,395 20 0 0 14 83 88 0 0 0 0 0 0 0 0 0 217 3 2 1 224 0 0 0 0 0 0 0 0 0 327 0 101 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 23 0 0 17 82 88 0 0 4 1 0 0 0 0 0 218 3 2 1 230 0 0 0 0 0 0 0 0 0 334 0 105 

Foraging habitat 507,922 2,014 1,201 478 780 1,008 516 0 32 986 733 931 3 0 0 152 3,578 870 353 27 7,667 0 0 0 13 0 0 0 13 35 11,951 478 1,297 

Total 521,991 2,037 1,201 478 798 1,090 604 0 32 991 733 931 3 0 0 153 3,796 873 355 28 7,896 0 0 0 13 0 0 0 13 35 12,285 478 1,402 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration as 

Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 17 0 0 5 9 58 0 0 0 0 0 0 0 0 0 83 1 2 1 87 0 0 0 0 0 0 0 0 0 114 0 63 

Secondary nesting and migratory habitat 5,528 10 0 0 12 3 0 0 0 0 0 0 0 0 0 0 199 5 2 1 206 0 0 0 0 0 0 0 0 0 220 0 12 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 0 3 1 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 76 0 29 

Total 14,547 28 0 0 16 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 410 0 104 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 24 0 0 18 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 35 0 20 

Aquatic - nontidal 19,184 20 5 0 13 59 13 0 0 0 0 0 0 0 5 2 89 9 3 0 109 0 0 0 0 0 0 0 0 0 193 0 26 

Upland-high 21,649 58 2 15 65 178 158 0 0 0 0 0 0 0 43 1 239 32 32 17 364 0 0 0 0 0 0 0 0 0 603 15 223 

Upland-moderate 25,953 276 8 6 72 60 61 0 0 0 0 0 0 0 70 43 552 26 7 1 700 0 0 0 0 0 0 0 0 35 1,079 6 134 

Upland-low 5,683 23 0 0 4 1 0 0 0 0 0 0 0 0 11 0 116 1 1 1 129 0 0 0 0 0 0 0 0 0 154 0 4 

Total 84,567 401 15 21 172 306 234 0 0 0 0 0 0 0 131 48 996 69 43 20 1,305 0 0 0 0 0 0 0 0 35 2,063 21 406 

Aquatic breeding, foraging, and movement (miles) 2,802 12 6 1 7 5 9 0 0 0 0 0 0 0 3 1 30 5 3 1 44 0 0 0 0 0 0 0 0 0 66 1 16 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 49 0 0 78 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 0 132 0 101 

Upland nesting and overwintering habitat 16,184 105 0 3 17 109 70 2 1 48 41 16 0 0 2 0 24 2 0 0 136 0 0 0 4 0 0 0 0 0 354 3 87 

Upland nesting and overwintering habitat-NHD 12,680 55 1 11 25 21 49 5 5 12 7 2 0 0 9 1 88 9 5 2 144 0 0 0 0 0 0 0 0 0 220 11 75 

Total 110,530 209 1 14 121 167 141 52 6 60 48 18 0 0 10 1 111 11 6 2 326 0 0 0 4 0 0 0 0 0 706 14 262 

Aquatic habitat linear (miles) - NHD 1,425 7 4 1 3 1 3 0 0 1 1 1 0 0 1 0 14 3 2 0 24 0 0 0 0 0 0 0 0 0 36 1 6 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 13 151 2 

Total 7,925 6 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 14 151 2 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 5 0 151 7 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 296 151 7 

Total 37,732 5 0 151 7 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 296 151 7 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 48 0 0 25 83 76 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 0 429 0 101 

Nonriparian channels and grasslands 16,670 183 0 0 69 41 94 1 0 9 4 0 0 0 7 0 59 13 6 1 100 0 0 0 0 0 0 0 0 0 325 0 163 

Total 34,456 231 0 0 93 125 170 1 0 9 4 0 0 0 7 1 345 19 10 2 398 0 0 0 0 0 0 0 0 0 754 0 264 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 164 0 31 1 0 0 196 0 0 0 0 0 0 0 0 0 286 32 2 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 

Delta mudwort total 6,081 20 0 0 10 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 28 0 12 

Mason’s lilaeopsis total 6,081 20 0 0 10 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 28 0 12 

Delta tule pea total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Suisun Marsh aster total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Side-flowering skullcap total 2,497 2 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 3 0 0 0 0 0 0 0 0 0 6 0 3 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration as 

Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

 1 
2 
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Table 12E-52. Direct Effects on Wildlife and Plants – Alternative 7 with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 7 0 0 1 0 0 0 0 0 0 0 0 0 5 0 7 3 3 1 19 0 85 69 0 0 0 0 0 0 111 0 70 

Grassland habitat 3,103 150 0 3 27 0 0 0 0 0 0 0 0 0 3 0 11 1 2 0 18 0 52 39 0 0 0 0 0 0 220 3 66 

Total 6,011 157 0 3 27 0 0 0 0 0 0 0 0 0 8 0 19 4 4 1 37 0 137 109 0 0 0 0 0 0 331 3 136 

Riparian woodrat                                                         0   0 0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 83 65 0 0 0 0 0 0 93 0 65 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 83 65 0 0 0 0 0 0 93 0 65 

Salt marsh harvest mouse                                                         0   0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 67 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 1 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 5 7 991 807 3,353 160 0 0 0 0 0 0 0 4,320 1,003 0 0 0 0 0 0 0 0 5,323 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 2 3 336 135 317 14 0 0 0 0 0 0 0 467 340 0 0 0 0 0 0 0 0 807 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 6 9 158 164 419 5 0 0 0 0 0 0 0 588 174 0 0 0 0 0 0 0 0 762 0 0 

Total 35,588 0 0 0 0 0 0 13 26 1,552 1,107 4,090 179 0 0 0 0 0 0 0 5,376 1,592 0 0 0 0 0 0 0 0 6,968 0 0 

San Joaquin kit fox                                                         0   0 0 0 

Breeding, foraging, and dispersal habitat 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 181 151 16 

Total 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 181 151 16 

Suisun shrew                                                         0   0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 60 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 97 208 12 0 0 0 0 0 0 0 318 24 0 0 0 0 0 0 0 0 342 0 0 

Total 7,515 0 0 0 0 0 0 7 17 60 97 208 12 0 0 0 0 0 0 0 377 24 0 0 0 0 0 0 0 0 401 0 0 

Birds                                                         0         

California black rail                                                         0   0 0 0 

Primary habitat 7,467 3 0 0 1 5 0 0 0 71 0 0 0 0 5 0 0 1 1 1 3 76 0 0 0 0 0 0 0 0 87 0 1 

Secondary habitat 17,915 0 0 0 0 0 0 29 52 0 587 2,240 118 0 0 0 12 5 0 0 2,951 93 0 0 0 0 0 0 0 0 3,043 0 0 

Total 25,382 3 0 0 1 5 0 29 52 71 587 2,240 118 0 5 0 12 6 2 1 2,954 168 0 0 0 0 0 0 0 0 3,130 0 1 

California clapper rail                                                         0   0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 27 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 5 3 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Total 6,716 0 0 0 0 0 0 5 3 27 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0 35 0 0 

California least tern                                                         0   0 0 0 

Nesting and Migratory Habitat 86,263 41 0 0 108 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 4 9 0 0 0 0 0 0 89 0 128 

Total 86,263 41 0 0 108 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 4 9 0 0 0 0 0 0 89 0 128 

Greater sandhill crane                                                         0   0 0 0 

Roosting and foraging - Permanent 7,340 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Roosting and foraging - Temporary 16,579 39 280 0 89 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 0 360 0 89 

Foraging 164,676 1,154 411 138 587 0 0 0 0 0 0 0 0 0 1 0 1,467 514 614 117 2,713 0 0 0 0 0 300 1,350 4 0 5,932 138 587 

Total 188,594 1,196 691 138 677 0 0 0 0 0 0 0 0 0 1 0 1,508 514 614 117 2,754 0 0 0 0 0 300 1,350 4 0 6,295 138 677 

Least Bell's vireo                                                         0   0 0 0 

Migratory and breeding 14,850 28 0 0 16 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 56 42 0 0 0 0 0 0 712 0 146 

Total 14,850 28 0 0 16 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 56 42 0 0 0 0 0 0 712 0 146 

Suisun song sparrow                                                         0   0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 55 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 70 0 657 2,712 140 0 0 0 0 0 0 0 3,510 123 0 0 0 0 0 0 0 0 3,633 0 0 

Total 27,707 0 0 0 0 0 0 53 70 55 657 2,712 140 0 0 0 0 0 0 0 3,510 178 0 0 0 0 0 0 0 0 3,688 0 0 

Swainson’s hawk                                                         0   0 0 0 

Foraging habitat 477,879 2,012 1,199 478 778 996 504 62 63 411 349 666 11 0 1,319 3 17,988 6,280 7,393 2,814 37,359 0 3,640 2,072 971 3,991 1,849 1,440 50 35 53,541 478 3,354 

Nesting habitat 9,796 13 0 0 13 79 54 0 0 2 4 2 0 0 0 0 258 12 15 2 295 0 75 63 0 0 0 0 0 0 462 0 130 

Total 487,675 2,025 1,199 478 792 1,075 558 62 63 413 353 668 11 0 1,319 3 18,246 6,292 7,408 2,816 37,654 0 3,715 2,134 971 3,991 1,849 1,440 50 35 54,003 478 3,484 

Tricolored blackbird                                                         0   0 0 0 

Breeding habitat-ag foraging 102,184 621 61 165 109 477 84 2 0 0 0 0 0 0 338 0 3,635 1,335 1,093 47 2,814 3,635 1,006 550 7 0 1,521 568 0 0 10,711 165 742 

Breeding habitat-foraging 60,828 205 0 151 31 105 155 10 11 382 299 692 18 0 38 0 254 28 16 2 1,102 647 95 59 11 0 0 0 44 35 2,243 151 245 

Breeding habitat-nesting 1,935 8 0 0 3 13 75 0 0 0 0 0 0 0 6 0 34 10 4 0 21 34 9 4 0 0 0 0 0 0 86 0 82 

Nonbreeding habitat-foraging ag 196,713 1,034 771 11 465 0 54 0 0 0 0 0 0 0 530 1 8,716 2,991 4,115 851 8,489 8,716 1,304 733 953 3,991 210 945 0 0 26,412 11 1,252 

Nonbreeding habitat-roosting 28,067 23 0 0 8 8 0 5 7 0 404 1,119 29 0 41 0 0 13 10 5 1,633 0 2 3 0 0 0 0 0 0 1,667 0 11 

Nonbreeding habitat-foraging 34,313 98 2 0 73 0 0 0 0 8 44 465 7 0 38 3 651 33 49 33 672 659 7 6 0 0 0 0 7 0 1,445 0 79 

Total 424,040 1,990 835 328 688 603 367 17 19 391 746 2,276 54 0 992 3 13,291 4,410 5,287 939 14,732 13,692 2,421 1,355 971 3,991 1,731 1,513 50 35 42,564 328 2,411 

Western burrowing owl                                                         0   0 0 0 

High-value habitat 152,014 434 10 223 164 882 245 39 40 324 216 795 81 0 620 3 6,253 783 617 158 9,929 0 283 166 11 0 362 159 50 35 12,155 223 575 

Low-value habitat 254,352 1,337 1,111 214 499 98 144 0 4 44 21 14 0 0 478 0 9,281 3,919 3,751 2,226 19,739 0 2,904 1,653 960 3,991 1,314 952 0 0 32,406 214 2,297 

Total 406,366 1,771 1,121 438 663 979 389 39 44 368 236 809 81 0 1,098 3 15,534 4,702 4,368 2,384 29,668 0 3,188 1,819 971 3,991 1,675 1,111 50 35 44,561 438 2,871 

Western yellow-billed cuckoo                                                         0   0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 86 13 10 1 110 0 11 11 0 0 0 0 0 0 147 0 15 

Migratory habitat 10,425 20 0 0 14 57 83 0 0 0 0 0 0 0 0 0 290 6 9 4 310 0 32 22 0 0 0 0 0 0 418 0 119 

Total 12,395 20 0 0 14 83 88 0 0 0 0 0 0 0 0 0 376 19 20 5 420 0 43 33 0 0 0 0 0 0 565 0 134 

White-tailed kite                                                         0   0 0 0 

Breeding habitat 14,069 23 0 0 17 82 88 0 0 2 4 2 0 0 0 0 339 15 17 3 383 0 84 67 0 0 0 0 0 0 572 0 172 

Foraging habitat 507,922 2,014 1,201 478 780 1,008 516 0 71 1,372 1,133 4,528 425 0 0 3 17,811 6,227 7,240 2,815 41,625 0 3,413 1,936 971 3,991 1,849 1,440 50 35 57,597 478 3,233 

Total 521,991 2,037 1,201 478 798 1,090 604 0 71 1,374 1,137 4,530 425 0 0 3 18,151 6,242 7,257 2,818 42,008 0 3,497 2,003 971 3,991 1,849 1,440 50 35 58,169 478 3,405 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Yellow-breasted chat                                                         0   0 0 0 

Primary nesting and migratory habitat 8,178 17 0 0 5 9 58 0 0 0 0 0 0 0 0 0 149 14 16 3 182 0 47 31 0 0 0 0 0 0 256 0 93 

Secondary nesting and migratory habitat 5,528 10 0 0 12 3 0 0 0 0 0 0 0 0 0 0 328 9 9 3 349 0 9 11 0 0 0 0 0 0 371 0 23 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 2 1 8 1 2 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 85 0 29 

Total 14,547 28 0 0 16 83 88 2 1 8 1 2 0 0 0 0 478 23 25 6 545 0 56 42 0 0 0 0 0 0 712 0 146 

Reptiles                                                         0         

Giant garter snake                                                         0   0 0 0 

Aquatic - tidal 12,097 24 0 0 18 9 2 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 3 5 0 0 0 0 0 0 37 0 25 

Aquatic - nontidal 19,184 20 5 0 13 59 13 0 0 0 0 0 0 0 37 0 237 38 60 21 393 0 68 42 0 0 0 0 0 0 545 0 67 

Upland-high 21,649 58 2 15 65 178 158 0 0 0 0 0 0 0 33 0 477 17 26 39 594 0 0 0 0 0 0 0 0 0 832 15 223 

Upland-moderate 25,953 276 8 6 72 60 61 0 0 0 0 0 0 0 60 0 1,019 128 140 28 1,375 0 54 49 0 0 0 0 0 35 1,808 6 182 

Upland-low 5,683 23 0 0 4 1 0 0 0 0 0 0 0 0 7 0 137 4 3 2 154 0 39 35 0 0 0 0 0 0 217 0 40 

Total 84,567 401 15 21 172 306 234 0 0 0 0 0 0 0 139 1 1,870 188 230 90 2,518 0 164 131 0 0 0 0 0 35 3,439 21 537 

Aquatic breeding, foraging, and movement (miles) 2,802 12 6 1 7 5 9 0 0 0 0 0 0 0 8 0 73 18 23 16 138 0 4 2 0 0 0 0 0 0 164 1 19 

Western pond turtle                                                         0   0 0 0 

Aquatic habitat 81,666 49 0 0 78 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 63 42 0 0 0 0 0 0 195 0 143 

Upland nesting and overwintering habitat 16,184 105 0 3 17 109 70 3 5 86 95 139 2 0 13 0 113 6 5 4 473 0 24 31 10 0 0 0 0 0 720 3 118 

Upland nesting and overwintering habitat-NHD 12,680 55 1 11 25 21 49 9 9 48 11 64 1 0 12 1 203 16 15 11 399 0 8 4 0 0 0 0 0 0 484 11 79 

Total 110,530 209 1 14 121 167 141 57 14 134 107 203 3 0 24 1 316 22 20 15 917 0 95 77 10 0 0 0 0 0 1,398 14 339 

Aquatic habitat linear (miles) - NHD 1,425 7 4 1 3 1 3 0 0 2 2 7 1 0 4 0 43 15 20 12 106 0 4 2 0 0 0 0 0 0 122 1 9 

Amphibians                                                         0         

California red-legged frog                                                         0   0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 29 151 2 

Total 7,925 6 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 30 151 2 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                         0   0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 5 0 151 7 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 638 151 7 

Total 37,732 5 0 151 7 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 638 151 7 

Invertebrates                                                         0         

Valley elderberry longhorn beetle                                                         0   0 0 0 

Riparian vegetation 17,786 48 0 0 25 83 76 0 0 0 0 0 0 0 0 0 490 25 28 8 552 0 85 70 0 0 0 0 0 0 769 0 171 

Nonriparian channels and grasslands 16,670 183 0 0 69 41 94 1 2 11 10 18 0 0 18 0 149 16 22 13 260 0 18 29 0 0 0 0 0 0 503 0 191 

Total 34,456 231 0 0 93 125 170 1 2 11 10 18 0 0 18 0 640 42 50 21 813 0 103 99 0 0 0 0 0 0 1,272 0 362 

California linderiella                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Conservancy fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Longhorn fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Midvalley fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool tadpole shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Heartscale total 6,528 0 0 0 0 0 0 1 0 1 0 0 0 0 38 0 253 7 6 0 306 0 0 0 0 0 0 0 0 0 306 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 83 0 525 4 8 0 622 0 2 1 0 0 0 0 0 0 714 32 4 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 17 0 0 0 0 0 0 35 0 17 

Delta mudwort total 6,081 20 0 0 10 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 4 0 0 0 0 0 0 30 0 15 

Mason’s lilaeopsis total 6,081 20 0 0 10 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 4 0 0 0 0 0 0 30 0 15 

Delta tule pea total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 3 0 1 

Suisun Marsh aster total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 3 0 1 

Side-flowering skullcap total 2,497 2 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 2 1 0 0 0 0 0 0 8 0 4 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 13 0 0 0 0 0 0 10 0 13 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Legenere                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Heckard’s peppergrass                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Boggs Lake hedge-hyssop                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Dwarf downingia                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

 1 
2 
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Table 12E-53. Indirect Effects–Alternative 7 [Version July 24, 2013] 1 

Resource 

Total Existing Modeled 
Habitat in the Plan Area 

(Acres) 

CM1 Water Facilities and 
Operation 

CM2 Yolo Bypass Fisheries 
Enhancement 

CM4 Tidal 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

Total Allowable Indirect Effects 

O&M 
(Acres) 

Construction 
(Acres) 

O&M 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Construction (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Mammals                   

Riparian brush rabbit               0 0 

Riparian habitat 2,909 0 18 0 0 51 343 0 412 

Grassland habitat 3,103 0 161 0 0 51 263 0 475 

Total 6,011 0 179 0 0 102 606 0 887 

Riparian woodrat               0 0 

Habitat 2,166 0 2 0 0 18 256 0 276 

Total 2,166 0 2 0 0 18 256 0 276 

Salt marsh harvest mouse               0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 93 0 0 93 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 60 0 0 60 

Upland secondary 749 0 0 0 0 55 0 0 55 

Managed wetland—wetland primary, low long-term conservation value 21,891 0 0 0 0 140 0 0 140 

Managed wetland—wetland secondary, low long-term conservation value 2,800 0 0 0 0 45 0 0 45 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 37 0 0 37 

Total 35,588 0 0 0 0 429 0 0 429 

San Joaquin kit fox               0 0 

Breeding, foraging, and dispersal habitat 5,327 0 169 0 0 0 0 0 169 

Total 5,327 0 169 0 0 0 0 0 169 

Suisun shrew               0 0 

Primary habitat 3,128 0 0 0 0 83 0 0 83 

Secondary habitat 4,387 0 0 0 0 84 0 0 84 

Total 7,515 0 0 0 0 167 0 0 167 

Birds                   

California black rail               0 0 

Primary habitat 7,467 0 113 0 5 364 0 0 483 

Secondary habitat 17,915 0 2 0 0 428 2 0 433 

Total 25,382 0 116 0 5 793 2 0 915 

California clapper rail               0 0 

Primary habitat 296 0 0 0 0 19 0 0 19 

Secondary habitat 6,420 0 0 0 0 523 0 0 523 

Total 6,716 0 0 0 0 542 0 0 542 

California least tern               0 0 

Nesting and Migratory Habitat 86,263 0 1,172 0 44 2,785 850 0 4,850 

Total 86,263 0 1,172 0 44 2,785 850 0 4,850 

Greater sandhill crane               0 0 

Roosting and foraging - Permanent 7,340 0 219 0 0 0 0 0 219 

Roosting and foraging - Temporary 16,579 0 1,427 0 0 174 0 0 1,600 

Foraging 164,676 18 7,548 0 0 1,825 0 18 9,373 

Total 188,594 18 9,194 0 0 1,999 0 18 11,193 

Least Bell's vireo               0 0 

Migratory and breeding 14,850 0 156 0 244 619 406 0 1,426 

Total 14,850 0 156 0 244 619 406 0 1,426 

Suisun song sparrow               0 0 

Primary habitat 3,722 0 0 0 0 287 0 0 287 

Secondary habitat 23,986 0 0 0 0 584 0 0 584 

Total 27,707 0 0 0 0 871 0 0 871 

Swainson’s hawk               0 0 

Foraging habitat 477,879 0 6,858 0 2,275 6,013 3,201 0 18,347 

Nesting habitat 9,796 0 117 0 255 361 470 0 1,203 

Total 487,675 0 6,975 0 2,530 6,373 3,672 0 19,550 

Tricolored blackbird               0 0 

Breeding habitat-ag foraging 102,184 14 634 0 1,612 1,152 852 14 4,251 

Breeding habitat-foraging 60,828 0 373 0 931 2,389 532 0 4,225 

Breeding habitat-nesting 1,935 0 38 0 89 43 114 0 284 

Nonbreeding habitat-foraging ag 196,713 4 7,606 0 38 2,856 1,604 4 12,104 

Nonbreeding habitat-roosting 28,067 0 349 0 49 1,214 25 0 1,638 

Nonbreeding habitat-foraging 34,313 0 788 0 0 1,324 33 0 2,145 

Total 424,040 18 9,787 0 2,721 8,978 3,161 18 24,647 

Western burrowing owl               0 0 

High-value habitat 152,014 0 1,283 0 1,202 3,038 541 0 6,064 

Low-value habitat 254,352 0 4,252 0 512 1,632 1,977 0 8,373 

Total 406,366 0 5,535 0 1,714 4,671 2,518 0 14,437 

Western yellow-billed cuckoo               0 0 

Breeding habitat 1,970 0 8 0 24 98 66 0 196 

Migratory habitat 10,425 0 128 0 220 398 318 0 1,065 

Total 12,395 0 136 0 244 496 384 0 1,261 

White-tailed kite               0 0 

Breeding habitat 14,069 0 172 0 269 543 523 0 1,507 

Foraging habitat 507,922 0 6,891 0 2,297 6,477 2,982 0 18,647 

Total 521,991 0 7,064 0 2,566 7,020 3,505 0 20,155 

Yellow-breasted chat               0 0 

Primary nesting and migratory habitat 8,178 0 65 0 80 388 272 0 805 

Secondary nesting and migratory habitat 5,528 0 91 0 5 172 135 0 402 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 160 74 0 0 234 

Total 14,547 0 156 0 244 634 406 0 1,442 

Reptiles                   

Giant garter snake               0 0 

Aquatic - tidal 12,097 0 164 0 13 219 131 0 527 

Aquatic - nontidal 19,184 0 81 0 133 103 22 0 339 

Upland-high 21,649 0 279 0 242 372 0 0 893 

Upland-moderate 25,953 0 345 0 125 773 314 0 1,557 

Upland-low 5,683 0 57 0 1 150 279 0 487 

Total 84,567 0 926 0 516 1,616 745 0 3,802 

Aquatic breeding, foraging, and movement (miles) 2,802 0 38 0 11 33 22 0 103 

Western pond turtle               0 0 

Aquatic habitat 81,666 0 600 0 150 1,856 619 0 3,225 

Upland nesting and overwintering habitat 16,184 0 150 0 115 331 245 0 842 

Upland nesting and overwintering habitat-NHD 12,680 0 122 0 37 243 30 0 432 

Total 110,530 0 871 0 303 2,430 895 0 4,499 

Aquatic habitat linear (miles) - NHD 1,425 0 16 0 1 14 3 0 35 

Amphibians                   

California red-legged frog               0 0 

Aquatic habitat 159 0 0 0 0 0 0 0 0 

Upland cover and dispersal habitat 7,766 0 147 0 0 0 0 0 147 

Total 7,925 0 147 0 0 0 0 0 147 
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Resource 

Total Existing Modeled 
Habitat in the Plan Area 

(Acres) 

CM1 Water Facilities and 
Operation 

CM2 Yolo Bypass Fisheries 
Enhancement 

CM4 Tidal 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

Total Allowable Indirect Effects 

O&M 
(Acres) 

Construction 
(Acres) 

O&M 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Construction (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 

California tiger salamander               0 0 

Aquatic breeding habitat 8,273 0 0 0 0 201 0 0 201 

Terrestrial cover and aestivation 29,459 0 208 0 30 659 0 0 897 

Total 37,732 0 208 0 30 861 0 0 1,098 

Invertebrates                   

Valley elderberry longhorn beetle               0 0 

Riparian vegetation 17,786 0 90 0 56 125 200 0 472 

Nonriparian channels and grasslands 16,670 0 223 0 85 261 210 0 779 

Total 34,456 0 313 0 141 387 410 0 1,250 

California linderiella               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Conservancy fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Longhorn fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Midvalley fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Vernal pool fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Vernal pool tadpole shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Plants                   

Brittlescale total 451 0 0 0 0 3 0 0 3 

Heartscale total 6,528 0 0 0 0 193 0 0 193 

San Joaquin spearscale total 14,933 0 24 0 48 129 1 0 202 

Carquinez goldenbush total 1,346 0 0 0 0 9 0 0 9 

Delta button celery total 3,361 0 13 0 0 0 350 0 364 

Delta mudwort total 6,081 0 87 0 10 261 122 0 480 

Mason’s lilaeopsis total 6,081 0 87 0 10 261 122 0 480 

Delta tule pea total 5,853 0 7 0 0 420 1 0 428 

Suisun Marsh aster total 5,853 0 7 0 0 420 1 0 428 

Side-flowering skullcap total 2,497 0 12 0 1 80 12 0 105 

Slough thistle total 1,834 0 0 0 0 0 349 0 349 

Soft bird’s-beak total 1,228 0 0 0 0 64 0 0 64 

Suisun thistle total 1,281 0 0 0 0 66 0 0 66 

Vernal Pool Plants                   

Alkali milk-vetch               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Legenere               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Heckard’s peppergrass               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Boggs Lake hedge-hyssop               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Dwarf downingia               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 
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Table 12E-54. Direct Effects on Natural Communities–Alternative 8 with Full Implementation (Near-Term) (acres) [Version July 22, 2013] 1 

 
Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Permanent 
(Acres) 

Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 41 0 0 108 8 11 0 0 1 0 0 0 0 1 1 11 0 0 0 14 0 0 0 0 0 0 0 0 63 0 119 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 6 0 0 5 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 13 0 5 

Valley/Foothill Riparian 17,966 48 0 0 25 89 88 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 435 0 112 

Grassland 78,047 303 2 151 104 388 239 0 0 1 0 0 0 0 39 3 345 37 16 6 448 0 0 4 0 0 0 13 35 1,194 151 343 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 3 0 10 0 0 0 13 0 0 0 0 0 0 0 0 58 0 0 

Vernal Pool Complex 12,133 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 204 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent 
Wetland 1,509 1 0 0 1 25 1 0 0 0 0 0 0 0 0 0 38 0 1 0 40 0 0 0 0 0 0 0 0 

66 0 2 

Nontidal Perennial Aquatic 5,567 12 0 0 9 24 12 0 0 0 0 0 0 0 5 2 19 8 0 0 34 0 0 0 0 0 0 0 0 70 0 20 

Managed Wetland 70,798 3 0 75 8 24 44 88 0 1,569 1,099 1,183 42 0 223 141 1,339 26 7 2 5,718 0 0 0 0 0 0 0 0 5,745 75 52 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 2,195 1,546 977 1,000 629 363 0 0 0 0 0 0 0 482 13 3,494 1,386 432 71 5,878 0 0 10 0 1,140 700 0 0 12,098 977 1,363 

Cropland 459,778 2,090 1,495 950 952 568 334 0 0 0 0 0 0 0 458 9 3,257 1,345 410 69 5,547 0 0 7 0 1,140 700 0 0 11,547 950 1,286 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 63 0 0 136 0 111 

Wheat 4,731 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 225 61 42 100 31 0 0 0 0 0 0 0 0 32 0 149 331 120 0 632 0 0 0 0 0 0 0 0 948 42 100 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 323 0 0 0 330 0 0 0 0 0 0 0 0 330 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354 43 0 0 397 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 16 18 0 36 5 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 0 63 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 401 727 11 319 0 0 0 0 0 0 0 0 0 0 0 29 21 23 0 73 0 0 1 0 123 185 0 0 1,511 11 319 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 1 0 22 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 22 21 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 12 0 51 0 0 0 0 0 0 0 0 0 0 0 0 0 14 14 0 28 0 0 0 0 0 0 0 0 40 51 0 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 206 99 0 0 306 0 0 

Alfalfa & Alfalfa mixtures 81,396 874 40 46 83 0 12 0 0 0 0 0 0 0 0 0 66 30 28 0 124 0 0 0 0 198 80 0 0 1,316 46 95 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 6 0 0 29 67 0 0 0 0 0 0 0 0 399 1 1,349 47 92 1 1,890 0 0 6 0 0 0 0 0 1,969 0 29 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 0 70 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 68 41 25 0 134 0 0 0 0 0 0 0 0 135 0 0 

Non-irrigated native pasture 3,465 1 0 0 0 301 1 0 0 0 0 0 0 0 5 0 2 0 0 0 8 0 0 0 0 0 0 0 0 310 0 1 

Misc. grasses 422 10 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 1 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 52 0 0 84 0 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 57 0 0 156 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 24 307 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 331 0 8 

Beans (green) 122 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0 211 13 0 0 237 0 0 0 0 0 0 0 0 237 0 0 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 20 16 54 55 68 49 0 0 0 0 0 0 0 0 0 132 321 19 0 471 0 0 0 0 0 0 0 0 575 54 104 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 87 63 0 169 0 80 0 0 0 0 0 0 0 0 0 53 32 3 0 88 0 0 0 0 12 19 0 0 270 0 249 

Citrus and Sub-tropical 264 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 4 0 0 

Vineyards 33,980 223 215 645 78 0 0 0 0 0 0 0 0 0 3 0 570 473 58 0 1,103 0 0 0 0 41 99 0 0 1,681 645 78 

Native Vegetation 28,103 134 18 73 52 18 19 0 0 0 0 0 0 0 6 1 301 15 26 29 377 0 0 0 0 0 0 0 0 548 73 72 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 50 29 6 2 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 82 6 15 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non Cropland 27,328 105 51 27 49 62 29 0 0 0 0 0 0 0 25 4 237 41 21 2 330 0 0 3 0 0 0 0 0 551 27 78 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 11 4 0 6 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 6 0 0 0 0 0 0 0 0 21 0 6 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Permanent 
(Acres) 

Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 12 3 0 3 0 0 0 0 0 0 0 0 0 12 0 27 2 2 0 43 0 0 0 0 0 0 0 0 58 0 3 

Misc. semi-ag (small roads, ditches, non-planted 
areas of cropped fields) 20,602 75 39 26 38 17 25 0 0 0 0 0 0 0 10 2 129 35 18 2 196 0 0 2 0 0 0 0 0 

330 26 62 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 1 42 2 0 0 46 0 0 0 0 0 0 0 0 80 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 6 5 0 3 10 0 0 0 0 0 0 0 0 1 1 32 1 2 0 36 0 0 1 0 0 0 0 0 58 0 3 

Developed 90,660 71 18 2 55 15 16 1 0 13 1 1 0 0 15 1 85 5 1 0 124 0 0 0 0 0 0 0 0 228 2 71 

 1 
2 
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Table 12E-55. Direct Effects on Natural Communities–Alternative 8 with Full Implementation (Late Long-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 41 0 0 108 8 11 0 0 1 0 0 0 0 1 1 14 0 0 0 18 2 5 0 0 0 0 0 0 69 0 124 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

Tidal Freshwater Emergent Wetland 8,856 6 0 0 5 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 14 0 6 

Valley/Foothill Riparian 17,966 48 0 0 25 89 88 0 0 0 0 0 0 0 0 0 490 25 28 8 552 43 35 0 0 0 0 0 0 732 0 147 

Grassland 78,047 303 2 151 104 388 239 1 0 1 0 1 0 0 74 3 881 61 65 35 1,122 51 34 11 399 0 0 50 35 2,362 151 377 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 2 0 25 0 0 0 27 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Complex 12,133 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 375 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial Emergent 
Wetland 1,509 1 0 0 1 25 1 0 0 0 0 0 0 0 7 0 81 7 3 2 99 0 0 0 0 0 0 0 0 

126 0 2 

Nontidal Perennial Aquatic 5,567 12 0 0 9 24 12 0 0 0 0 0 0 0 25 0 94 23 38 10 189 28 16 0 0 0 0 0 0 254 0 36 

Managed Wetland 70,798 3 0 75 8 24 44 68 71 2,499 1,756 6,493 644 1 137 0 1,882 157 30 9 13,746 0 0 0 0 0 0 0 0 13,773 75 52 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 2,195 1,546 977 1,000 629 363 2 0 0 0 0 0 0 1,437 1 18,707 7,316 8,982 3,120 39,565 2,087 1,194 960 3,593 2,000 1,950 0 0 54,525 977 2,558 

Cropland 459,778 2,090 1,495 950 952 568 334 2 0 0 0 0 0 0 1,310 1 17,348 6,848 8,426 2,879 36,814 1,947 1,108 862 3,062 2,000 1,950 0 0 50,787 950 2,394 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 159 0 0 287 0 111 

Wheat 4,731 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 0 0 0 0 9 0 9 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 225 61 42 100 31 0 0 0 0 0 0 0 0 27 0 810 646 1,084 251 2,817 132 72 0 0 0 0 0 0 3,265 42 171 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 499 136 4 1 641 0 0 0 0 0 0 0 0 641 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 622 142 0 0 764 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 39 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 16 18 0 36 5 27 0 0 0 0 0 0 0 21 0 605 434 188 55 1,302 123 69 37 147 0 0 0 0 1,647 0 132 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 127 8 0 0 135 0 0 0 0 0 0 0 0 135 0 0 

Corn 102,424 401 727 11 319 0 0 0 0 0 0 0 0 0 80 0 1,109 571 730 148 2,638 251 145 141 550 216 443 0 0 5,367 11 464 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 1 0 22 0 0 20 0 0 0 0 0 0 0 1 0 29 11 93 1 134 0 0 0 0 0 0 0 0 135 22 21 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 49 112 287 1,770 2,233 67 39 0 0 0 0 0 0 2,300 0 39 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 12 0 51 0 0 0 0 0 0 0 0 0 0 0 0 1 15 71 6 92 5 1 0 1 0 0 0 0 110 51 2 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 362 338 0 0 700 0 0 

Alfalfa & Alfalfa mixtures 81,396 874 40 46 83 0 12 0 0 0 0 0 0 0 278 0 4,979 2,255 2,853 399 10,763 604 333 300 866 347 208 0 0 14,002 46 428 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 6 0 0 29 67 0 0 0 0 0 0 0 0 174 0 2,933 82 87 50 3,325 43 21 18 62 0 0 0 0 3,521 0 50 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 1 0 82 30 7 0 121 0 0 0 0 0 0 0 0 184 0 0 

Native Pasture 8,376 0 0 0 0 1 0 0 0 0 0 0 0 0 225 1 1,079 121 103 8 1,537 14 6 0 0 0 0 0 0 1,551 0 6 

Non-irrigated native pasture 3,465 1 0 0 0 301 1 2 0 0 0 0 0 0 2 0 10 0 0 0 14 5 2 0 0 0 0 0 0 320 0 3 

Misc. grasses 422 10 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 8 4 0 0 0 0 0 0 35 0 4 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 14 0 29 0 0 0 0 0 0 0 0 29 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 223 0 0 278 0 1 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173 150 0 0 323 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 24 307 0 8 0 0 0 0 0 0 0 0 0 16 0 421 337 172 16 962 24 14 5 21 0 0 0 0 1,343 0 22 

Beans (green) 122 0 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 181 0 0 0 0 227 0 9 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 45 0 0 0 47 12 7 8 33 0 0 0 0 101 0 7 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 0 0 0 0 0 0 4 0 2 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 8 0 0 0 17 0 0 0 0 0 0 0 0 17 0 0 

Melons, squash, and cucumbers (all types) 4,432 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 228 64 163 3 458 110 66 71 280 0 0 0 0 920 0 66 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 1 4 0 0 0 0 6 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 20 16 54 55 68 49 0 0 0 0 0 0 0 142 0 1,565 756 1,202 31 3,696 288 171 181 709 0 0 0 0 4,978 54 275 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 6 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 0 10 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 133 72 36 0 243 4 1 2 9 0 0 0 0 259 0 2 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 10 0 0 0 22 0 0 0 0 0 0 0 0 22 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 221 0 0 0 232 11 7 3 10 0 0 0 0 255 0 7 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 11 0 0 0 13 0 0 0 0 0 0 0 0 13 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 72 0 0 0 90 6 3 6 25 0 0 0 0 128 0 3 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 87 63 0 169 0 80 0 0 0 0 0 0 0 152 0 421 65 136 1 775 14 10 0 0 22 46 0 0 1,008 0 258 

Citrus and Sub-tropical 264 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 65 6 74 0 0 0 0 2 6 0 0 83 0 0 

Vineyards 33,980 223 215 645 78 0 0 0 0 0 0 0 0 0 25 0 739 569 741 14 2,087 115 67 0 0 72 235 0 0 2,947 645 145 

Native Vegetation 28,103 134 18 73 52 18 19 0 0 0 0 0 0 0 88 0 1,101 519 367 79 2,154 30 23 0 0 0 0 0 0 2,355 73 95 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 50 29 6 2 2 13 0 0 0 0 0 0 0 4 0 48 6 8 1 66 77 45 40 156 0 0 0 0 420 6 60 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 25 0 0 31 0 0 0 0 0 0 0 0 31 0 0 

Non Cropland 27,328 105 51 27 49 62 29 0 0 0 0 0 0 0 127 0 1,359 468 556 241 2,751 140 86 98 531 0 0 0 0 3,737 27 164 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 11 4 0 6 0 0 0 0 0 0 0 0 0 11 0 62 7 9 1 91 6 5 0 0 0 0 0 0 112 0 10 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 6 0 0 0 6 6 3 0 0 0 0 0 0 12 0 3 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline/Conveyance Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 5 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 12 3 0 3 0 0 0 0 0 0 0 0 0 3 0 61 11 15 2 92 5 3 0 0 0 0 0 0 112 0 6 

Misc. semi-ag (small roads, ditches, non-planted areas 
of cropped fields) 20,602 75 39 26 38 17 25 0 0 0 0 0 0 0 104 0 1,058 438 511 228 2,340 114 66 0 531 0 0 0 0 

3,117 26 128 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 104 2 1 0 108 0 0 0 0 0 0 0 0 143 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 6 5 0 3 10 0 0 0 0 0 0 0 0 4 0 63 9 19 9 105 9 9 98 0 0 0 0 0 233 0 12 

Developed 90,660 71 18 2 55 15 16 3 3 39 14 20 2 0 47 0 383 79 58 15 664 125 68 0 0 0 0 0 0 893 2 139 

 1 
2 
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Table 12E-56. Direct Effects on Wildlife and Plants–Alternative 8 with Tunnel Alignment and Isolated Conveyance (Near-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration as 

Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 7 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 1 

Grassland habitat 3,103 150 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 150 3 27 

Total 6,011 157 0 3 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 157 3 27 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 64 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 30 0 534 577 770 3 0 0 0 0 0 0 0 1,349 564 0 0 0 0 0 0 0 0 1,913 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 11 0 229 50 23 0 0 0 0 0 0 0 0 74 241 0 0 0 0 0 0 0 0 315 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 8 0 64 70 24 0 0 0 0 0 0 0 0 94 71 0 0 0 0 0 0 0 0 165 0 0 

Total 35,588 0 0 0 0 0 0 49 7 892 697 817 3 0 0 0 0 0 0 0 1,517 948 0 0 0 0 0 0 0 0 2,465 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 176 151 16 

Total 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 176 151 16 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 58 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 10 5 0 22 9 0 0 0 0 0 0 0 0 31 15 0 0 0 0 0 0 0 0 47 0 0 

Total 7,515 0 0 0 0 0 0 10 5 58 22 9 0 0 0 0 0 0 0 0 89 15 0 0 0 0 0 0 0 0 105 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 3 0 0 1 5 0 0 0 69 0 0 0 0 0 0 0 0 1 0 2 69 0 0 0 0 0 0 0 0 79 0 1 

Secondary habitat 17,915 0 0 0 0 0 0 49 0 0 402 532 2 0 0 0 1 0 0 0 936 50 0 0 0 0 0 0 0 0 986 0 0 

Total 25,382 3 0 0 1 5 0 49 0 69 402 532 2 0 0 0 1 0 1 0 938 120 0 0 0 0 0 0 0 0 1,066 0 1 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 26 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 7 0 0 

Total 6,716 0 0 0 0 0 0 2 5 26 0 0 0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 0 33 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 41 0 0 108 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 78 0 119 

Total 86,263 41 0 0 108 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 78 0 119 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Roosting and foraging - Temporary 16,579 39 280 0 89 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 319 0 89 

Foraging 164,676 1,154 411 138 587 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,340 138 587 

Total 188,594 1,196 691 138 677 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 4,662 138 677 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 28 0 0 16 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 410 0 104 

Total 14,850 28 0 0 16 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 410 0 104 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 54 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 5 0 432 605 2 0 0 0 0 0 0 0 1,040 58 0 0 0 0 0 0 0 0 1,097 0 0 

Total 27,707 0 0 0 0 0 0 53 5 54 432 605 2 0 0 0 0 0 0 0 1,040 112 0 0 0 0 0 0 0 0 1,151 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 2,012 1,199 478 778 996 504 27 29 192 59 43 0 0 773 152 3,742 882 352 27 6,278 0 0 0 13 0 1,054 527 13 35 12,127 478 1,282 

Nesting habitat 9,796 13 0 0 13 79 54 0 0 4 1 0 0 0 0 0 164 2 1 1 173 0 0 0 0 0 0 0 0 0 265 0 68 

Total 487,675 2,025 1,199 478 792 1,075 558 27 29 196 60 43 0 0 773 152 3,906 884 354 27 6,451 0 0 0 13 0 1,054 527 13 35 12,392 478 1,350 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 621 61 165 109 477 84 0 0 0 0 0 0 0 106 0 79 0 0 0 106 79 0 0 2 0 867 126 0 0 2,340 165 192 

Breeding habitat-foraging 60,828 205 0 151 31 105 155 19 2 286 153 99 0 0 1 0 1 0 0 0 272 288 0 0 4 0 0 0 13 35 922 151 185 

Breeding habitat-nesting 1,935 8 0 0 3 13 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 78 

Nonbreeding habitat-foraging ag 196,713 1,034 771 11 465 0 54 0 0 0 0 0 0 0 332 8 2,065 488 312 19 1,159 2,065 0 0 7 0 120 397 0 0 5,552 11 518 

Nonbreeding habitat-roosting 28,067 23 0 0 8 8 0 36 1 0 230 171 1 0 116 0 0 4 2 1 562 0 0 0 0 0 0 0 0 0 593 0 8 

Nonbreeding habitat-foraging 34,313 98 2 0 73 0 0 0 0 0 0 0 0 0 41 3 355 37 16 6 104 355 0 0 0 0 0 0 0 0 560 0 73 

Total 424,040 1,990 835 328 688 603 367 54 2 286 383 270 2 0 595 11 2,499 529 331 26 2,203 2,787 0 0 13 0 987 523 13 35 9,988 328 1,055 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 434 10 223 164 882 245 17 11 122 98 52 0 0 623 5 2,037 143 157 33 3,297 0 0 0 4 0 206 63 13 35 4,944 223 409 

Low-value habitat 254,352 1,337 1,111 214 499 98 144 1 17 23 3 1 0 0 141 148 1,505 397 64 2 2,300 0 0 0 9 0 749 371 0 0 5,975 214 643 

Total 406,366 1,771 1,121 438 663 979 389 17 28 145 100 53 0 0 764 152 3,541 540 220 35 5,597 0 0 0 13 0 955 434 13 35 10,919 438 1,052 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 0 0 0 0 0 0 0 0 29 0 5 

Migratory habitat 10,425 20 0 0 14 57 83 0 0 0 0 0 0 0 0 0 216 2 1 1 221 0 0 0 0 0 0 0 0 0 298 0 97 

Total 12,395 20 0 0 14 83 88 0 0 0 0 0 0 0 0 0 217 3 2 1 224 0 0 0 0 0 0 0 0 0 327 0 101 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 23 0 0 17 82 88 0 0 4 1 0 0 0 0 0 218 3 2 1 230 0 0 0 0 0 0 0 0 0 334 0 105 

Foraging habitat 507,922 2,014 1,201 478 780 1,008 516 0 32 986 733 931 3 0 0 152 3,578 870 353 27 7,667 0 0 0 13 0 0 0 13 35 11,951 478 1,297 

Total 521,991 2,037 1,201 478 798 1,090 604 0 32 991 733 931 3 0 0 153 3,796 873 355 28 7,896 0 0 0 13 0 0 0 13 35 12,285 478 1,402 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration as 

Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 17 0 0 5 9 58 0 0 0 0 0 0 0 0 0 83 1 2 1 87 0 0 0 0 0 0 0 0 0 114 0 63 

Secondary nesting and migratory habitat 5,528 10 0 0 12 3 0 0 0 0 0 0 0 0 0 0 199 5 2 1 206 0 0 0 0 0 0 0 0 0 220 0 12 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 0 3 1 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 76 0 29 

Total 14,547 28 0 0 16 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 410 0 104 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 24 0 0 18 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 35 0 20 

Aquatic - nontidal 19,184 20 5 0 13 59 13 0 0 0 0 0 0 0 5 2 89 9 3 0 109 0 0 0 0 0 0 0 0 0 193 0 26 

Upland-high 21,649 58 2 15 65 178 158 0 0 0 0 0 0 0 43 1 239 32 32 17 364 0 0 0 0 0 0 0 0 0 603 15 223 

Upland-moderate 25,953 276 8 6 72 60 61 0 0 0 0 0 0 0 70 43 552 26 7 1 700 0 0 0 0 0 0 0 0 35 1,079 6 134 

Upland-low 5,683 23 0 0 4 1 0 0 0 0 0 0 0 0 11 0 116 1 1 1 129 0 0 0 0 0 0 0 0 0 154 0 4 

Total 84,567 401 15 21 172 306 234 0 0 0 0 0 0 0 131 48 996 69 43 20 1,305 0 0 0 0 0 0 0 0 35 2,063 21 406 

Aquatic breeding, foraging, and movement (miles) 2,802 12 6 1 7 5 9 0 0 0 0 0 0 0 3 1 30 5 3 1 44 0 0 0 0 0 0 0 0 0 66 1 16 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 49 0 0 78 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 0 132 0 101 

Upland nesting and overwintering habitat 16,184 105 0 3 17 109 70 2 1 48 41 16 0 0 2 0 24 2 0 0 136 0 0 0 4 0 0 0 0 0 354 3 87 

Upland nesting and overwintering habitat-NHD 12,680 55 1 11 25 21 49 5 5 12 7 2 0 0 9 1 88 9 5 2 144 0 0 0 0 0 0 0 0 0 220 11 75 

Total 110,530 209 1 14 121 167 141 52 6 60 48 18 0 0 10 1 111 11 6 2 326 0 0 0 4 0 0 0 0 0 706 14 262 

Aquatic habitat linear (miles) - NHD 1,425 7 4 1 3 1 3 0 0 1 1 1 0 0 1 0 14 3 2 0 24 0 0 0 0 0 0 0 0 0 36 1 6 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 13 151 2 

Total 7,925 6 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 14 151 2 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 5 0 151 7 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 296 151 7 

Total 37,732 5 0 151 7 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 296 151 7 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 48 0 0 25 83 76 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 0 429 0 101 

Nonriparian channels and grasslands 16,670 183 0 0 69 41 94 1 0 9 4 0 0 0 7 0 59 13 6 1 100 0 0 0 0 0 0 0 0 0 325 0 163 

Total 34,456 231 0 0 93 125 170 1 0 9 4 0 0 0 7 1 345 19 10 2 398 0 0 0 0 0 0 0 0 0 754 0 264 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 203 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 164 0 31 1 0 0 196 0 0 0 0 0 0 0 0 0 286 32 2 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 

Delta mudwort total 6,081 20 0 0 10 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 28 0 12 

Mason’s lilaeopsis total 6,081 20 0 0 10 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 28 0 12 

Delta tule pea total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Suisun Marsh aster total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Side-flowering skullcap total 2,497 2 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 3 0 0 0 0 0 0 0 0 0 6 0 3 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration as 

Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 202 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 204 0 0 

 1 
2 
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Table 12E-57. Direct Effects on Wildlife and Plants – Alternative 8 with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

 
Total Existing 

Modeled Habitat in 
the Plan Area 

(Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and Inundation 

Construction of 
Recreational-

Related 
Facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 7 0 0 1 0 0 0 0 0 0 0 0 0 5 0 7 3 3 1 19 0 43 35 0 0 0 0 0 0 68 0 35 

Grassland habitat 3,103 150 0 3 27 0 0 0 0 0 0 0 0 0 3 0 11 1 2 0 18 0 26 20 0 0 0 0 0 0 194 3 46 

Total 6,011 157 0 3 27 0 0 0 0 0 0 0 0 0 8 0 19 4 4 1 37 0 69 54 0 0 0 0 0 0 262 3 82 

Riparian woodrat                                                         0   0 0 0 

Habitat 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 33 

Total 2,166 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 51 0 33 

Salt marsh harvest mouse                                                         0   0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 67 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 1 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 5 7 991 807 3,353 160 0 0 0 0 0 0 0 4,320 1,003 0 0 0 0 0 0 0 0 5,323 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 2 3 336 135 317 14 0 0 0 0 0 0 0 467 340 0 0 0 0 0 0 0 0 807 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 6 9 158 164 419 5 0 0 0 0 0 0 0 588 174 0 0 0 0 0 0 0 0 762 0 0 

Total 35,588 0 0 0 0 0 0 13 26 1,552 1,107 4,090 179 0 0 0 0 0 0 0 5,376 1,592 0 0 0 0 0 0 0 0 6,968 0 0 

San Joaquin kit fox                                                         0   0 0 0 

Breeding, foraging, and dispersal habitat 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 181 151 16 

Total 5,327 173 0 151 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 181 151 16 

Suisun shrew                                                         0   0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 60 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 97 208 12 0 0 0 0 0 0 0 318 24 0 0 0 0 0 0 0 0 342 0 0 

Total 7,515 0 0 0 0 0 0 7 17 60 97 208 12 0 0 0 0 0 0 0 377 24 0 0 0 0 0 0 0 0 401 0 0 

Birds                                                         0         

California black rail                                                         0   0 0 0 

Primary habitat 7,467 3 0 0 1 5 0 0 0 71 0 0 0 0 5 0 0 1 1 1 3 76 0 0 0 0 0 0 0 0 87 0 1 

Secondary habitat 17,915 0 0 0 0 0 0 29 52 0 587 2,240 118 0 0 0 12 5 0 0 2,951 93 0 0 0 0 0 0 0 0 3,043 0 0 

Total 25,382 3 0 0 1 5 0 29 52 71 587 2,240 118 0 5 0 12 6 2 1 2,954 168 0 0 0 0 0 0 0 0 3,130 0 1 

California clapper rail                                                         0   0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 27 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 5 3 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Total 6,716 0 0 0 0 0 0 5 3 27 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0 35 0 0 

California least tern                                                         0   0 0 0 

Nesting and Migratory Habitat 86,263 41 0 0 108 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 87 0 124 

Total 86,263 41 0 0 108 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 87 0 124 

Greater sandhill crane                                                         0   0 0 0 

Roosting and foraging - Permanent 7,340 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Roosting and foraging - Temporary 16,579 39 280 0 89 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 0 360 0 89 

Foraging 164,676 1,154 411 138 587 0 0 0 0 0 0 0 0 0 1 0 1,467 514 614 117 2,713 0 0 0 0 0 300 1,350 4 0 5,932 138 587 

Total 188,594 1,196 691 138 677 0 0 0 0 0 0 0 0 0 1 0 1,508 514 614 117 2,754 0 0 0 0 0 300 1,350 4 0 6,295 138 677 

Least Bell's vireo                                                         0   0 0 0 

Migratory and breeding 14,850 28 0 0 16 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 684 0 125 

Total 14,850 28 0 0 16 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 684 0 125 

Suisun song sparrow                                                         0   0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 55 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 70 0 657 2,712 140 0 0 0 0 0 0 0 3,510 123 0 0 0 0 0 0 0 0 3,633 0 0 

Total 27,707 0 0 0 0 0 0 53 70 55 657 2,712 140 0 0 0 0 0 0 0 3,510 178 0 0 0 0 0 0 0 0 3,688 0 0 

Swainson’s hawk                                                         0   0 0 0 

Foraging habitat 477,879 2,012 1,199 478 778 996 504 62 63 411 349 666 11 0 1,319 3 17,988 6,280 7,393 2,814 37,359 0 1,820 1,036 971 3,991 1,849 1,440 50 35 51,721 478 2,318 

Nesting habitat 9,796 13 0 0 13 79 54 0 0 2 4 2 0 0 0 0 258 12 15 2 295 0 38 31 0 0 0 0 0 0 424 0 99 

Total 487,675 2,025 1,199 478 792 1,075 558 62 63 413 353 668 11 0 1,319 3 18,246 6,292 7,408 2,816 37,654 0 1,857 1,067 971 3,991 1,849 1,440 50 35 52,145 478 2,417 

Tricolored blackbird                                                         0   0 0 0 

Breeding habitat-ag foraging 102,184 621 61 165 109 477 84 2 0 0 0 0 0 0 338 0 3,635 1,335 1,093 47 2,814 3,635 503 275 7 0 1,521 568 0 0 10,208 165 467 

Breeding habitat-foraging 60,828 205 0 151 31 105 155 10 11 382 299 692 18 0 38 0 254 28 16 2 1,102 647 47 30 11 0 0 0 44 35 2,196 151 215 

Breeding habitat-nesting 1,935 8 0 0 3 13 75 0 0 0 0 0 0 0 6 0 34 10 4 0 21 34 4 2 0 0 0 0 0 0 81 0 80 

Nonbreeding habitat-foraging ag 196,713 1,034 771 11 465 0 54 0 0 0 0 0 0 0 530 1 8,716 2,991 4,115 851 8,489 8,716 652 367 953 3,991 210 945 0 0 25,760 11 885 

Nonbreeding habitat-roosting 28,067 23 0 0 8 8 0 5 7 0 404 1,119 29 0 41 0 0 13 10 5 1,633 0 1 1 0 0 0 0 0 0 1,666 0 10 

Nonbreeding habitat-foraging 34,313 98 2 0 73 0 0 0 0 8 44 465 7 0 38 3 651 33 49 33 672 659 3 3 0 0 0 0 7 0 1,442 0 76 

Total 424,040 1,990 835 328 688 603 367 17 19 391 746 2,276 54 0 992 3 13,291 4,410 5,287 939 14,732 13,692 1,211 678 971 3,991 1,731 1,513 50 35 41,353 328 1,733 

Western burrowing owl                                                         0   0 0 0 

High-value habitat 152,014 434 10 223 164 882 245 39 40 324 216 795 81 0 620 3 6,253 783 617 158 9,929 0 142 83 11 0 362 159 50 35 12,013 223 492 

Low-value habitat 254,352 1,337 1,111 214 499 98 144 0 4 44 21 14 0 0 478 0 9,281 3,919 3,751 2,226 19,739 0 1,452 827 960 3,991 1,314 952 0 0 30,954 214 1,470 

Total 406,366 1,771 1,121 438 663 979 389 39 44 368 236 809 81 0 1,098 3 15,534 4,702 4,368 2,384 29,668 0 1,594 910 971 3,991 1,675 1,111 50 35 42,967 438 1,961 

Western yellow-billed cuckoo                                                         0   0 0 0 

Breeding habitat 1,970 0 0 0 0 26 5 0 0 0 0 0 0 0 0 0 86 13 10 1 110 0 6 5 0 0 0 0 0 0 142 0 10 

Migratory habitat 10,425 20 0 0 14 57 83 0 0 0 0 0 0 0 0 0 290 6 9 4 310 0 16 11 0 0 0 0 0 0 402 0 108 

Total 12,395 20 0 0 14 83 88 0 0 0 0 0 0 0 0 0 376 19 20 5 420 0 21 17 0 0 0 0 0 0 544 0 118 

White-tailed kite                                                         0   0 0 0 

Breeding habitat 14,069 23 0 0 17 82 88 0 0 2 4 2 0 0 0 0 339 15 17 3 383 0 42 33 0 0 0 0 0 0 530 0 138 

Foraging habitat 507,922 2,014 1,201 478 780 1,008 516 0 71 1,372 1,133 4,528 425 0 0 3 17,811 6,227 7,240 2,815 41,625 0 1,706 968 971 3,991 1,849 1,440 50 35 55,891 478 2,265 

Total 521,991 2,037 1,201 478 798 1,090 604 0 71 1,374 1,137 4,530 425 0 0 3 18,151 6,242 7,257 2,818 42,008 0 1,748 1,001 971 3,991 1,849 1,440 50 35 56,420 478 2,403 

Yellow-breasted chat                                                         0   0 0 0 

Primary nesting and migratory habitat 8,178 17 0 0 5 9 58 0 0 0 0 0 0 0 0 0 149 14 16 3 182 0 23 15 0 0 0 0 0 0 232 0 78 

Secondary nesting and migratory habitat 5,528 10 0 0 12 3 0 0 0 0 0 0 0 0 0 0 328 9 9 3 349 0 5 6 0 0 0 0 0 0 367 0 17 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 2 1 8 1 2 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 85 0 29 

Total 14,547 28 0 0 16 83 88 2 1 8 1 2 0 0 0 0 478 23 25 6 545 0 28 21 0 0 0 0 0 0 684 0 125 
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Resource 

 
Total Existing 

Modeled Habitat in 
the Plan Area 

(Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and Inundation 

Construction of 
Recreational-

Related 
Facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                         0         

Giant garter snake                                                         0   0 0 0 

Aquatic - tidal 12,097 24 0 0 18 9 2 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 2 3 0 0 0 0 0 0 36 0 22 

Aquatic - nontidal 19,184 20 5 0 13 59 13 0 0 0 0 0 0 0 37 0 237 38 60 21 393 0 34 21 0 0 0 0 0 0 511 0 47 

Upland-high 21,649 58 2 15 65 178 158 0 0 0 0 0 0 0 33 0 477 17 26 39 594 0 0 0 0 0 0 0 0 0 832 15 223 

Upland-moderate 25,953 276 8 6 72 60 61 0 0 0 0 0 0 0 60 0 1,019 128 140 28 1,375 0 27 24 0 0 0 0 0 35 1,781 6 158 

Upland-low 5,683 23 0 0 4 1 0 0 0 0 0 0 0 0 7 0 137 4 3 2 154 0 20 18 0 0 0 0 0 0 198 0 22 

Total 84,567 401 15 21 172 306 234 0 0 0 0 0 0 0 139 1 1,870 188 230 90 2,518 0 82 65 0 0 0 0 0 35 3,357 21 472 

Aquatic breeding, foraging, and movement (miles) 2,802 12 6 1 7 5 9 0 0 0 0 0 0 0 8 0 73 18 23 16 138 0 2 1 0 0 0 0 0 0 162 1 17 

Western pond turtle                                                         0   0 0 0 

Aquatic habitat 81,666 49 0 0 78 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 32 21 0 0 0 0 0 0 163 0 122 

Upland nesting and overwintering habitat 16,184 105 0 3 17 109 70 3 5 86 95 139 2 0 13 0 113 6 5 4 473 0 12 15 10 0 0 0 0 0 708 3 102 

Upland nesting and overwintering habitat-NHD 12,680 55 1 11 25 21 49 9 9 48 11 64 1 0 12 1 203 16 15 11 399 0 4 2 0 0 0 0 0 0 480 11 77 

Total 110,530 209 1 14 121 167 141 57 14 134 107 203 3 0 24 1 316 22 20 15 917 0 48 39 10 0 0 0 0 0 1,351 14 301 

Aquatic habitat linear (miles) - NHD 1,425 7 4 1 3 1 3 0 0 2 2 7 1 0 4 0 43 15 20 12 106 0 2 1 0 0 0 0 0 0 120 1 8 

Amphibians                                                         0         

California red-legged frog                                                         0   0 0 0 

Aquatic habitat 159 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Upland cover and dispersal habitat 7,766 5 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 29 151 2 

Total 7,925 6 0 151 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 30 151 2 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                         0   0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 5 0 151 7 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 638 151 7 

Total 37,732 5 0 151 7 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 638 151 7 

Invertebrates                                                         0         

Valley elderberry longhorn beetle                                                         0   0 0 0 

Riparian vegetation 17,786 48 0 0 25 83 76 0 0 0 0 0 0 0 0 0 490 25 28 8 552 0 43 35 0 0 0 0 0 0 726 0 136 

Nonriparian channels and grasslands 16,670 183 0 0 69 41 94 1 2 11 10 18 0 0 18 0 149 16 22 13 260 0 9 14 0 0 0 0 0 0 494 0 177 

Total 34,456 231 0 0 93 125 170 1 2 11 10 18 0 0 18 0 640 42 50 21 813 0 52 49 0 0 0 0 0 0 1,220 0 313 

California linderiella                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Conservancy fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Longhorn fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Midvalley fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool fairy shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Vernal pool tadpole shrimp                                                         0   0 0 0 

Vernal pool complex 9,607 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,713 2 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 374 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Heartscale total 6,528 0 0 0 0 0 0 1 0 1 0 0 0 0 38 0 253 7 6 0 306 0 0 0 0 0 0 0 0 0 306 0 0 

San Joaquin spearscale total 14,933 34 0 32 2 56 0 0 0 1 0 0 0 0 83 0 525 4 8 0 622 0 1 1 0 0 0 0 0 0 713 32 3 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Delta button celery total 3,361 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 0 0 0 0 0 0 28 0 8 

Delta mudwort total 6,081 20 0 0 10 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 30 0 14 

Mason’s lilaeopsis total 6,081 20 0 0 10 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 30 0 14 

Delta tule pea total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 

Suisun Marsh aster total 5,853 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 1 

Side-flowering skullcap total 2,497 2 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 1 1 0 0 0 0 0 0 7 0 3 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 0 0 0 0 5 0 6 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Legenere                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 
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Resource 

 
Total Existing 

Modeled Habitat in 
the Plan Area 

(Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Tunnel/Pipeline Facilities Construction 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and Inundation 

Construction of 
Recreational-

Related 
Facilities Construction 

Permanent 
(Acres) 

Permanent - 
Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Heckard’s peppergrass                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Boggs Lake hedge-hyssop                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

Dwarf downingia                                                         0   0 0 0 

Vernal pool complex 9,557 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 0 

Degraded vernal pool complex 2,576 2 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 373 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 3 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 375 0 0 

 1 
2 
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Table 12E-58. Indirect Effects–Alternative 8 [Version July 24, 2013] 1 

Resource 

Total Existing Modeled 
Habitat in the Plan Area 

(Acres) 

CM1 Water Facilities and 
Operation 

CM2 Yolo Bypass Fisheries 
Enhancement 

CM4 Tidal 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

Total Allowable Indirect Effects 

O&M 
(Acres) 

Construction 
(Acres) 

O&M 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Construction (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Mammals                   

Riparian brush rabbit               0 0 

Riparian habitat 2,909 0 18 0 0 51 343 0 412 

Grassland habitat 3,103 0 161 0 0 51 263 0 475 

Total 6,011 0 179 0 0 102 606 0 887 

Riparian woodrat               0 0 

Habitat 2,166 0 2 0 0 18 256 0 276 

Total 2,166 0 2 0 0 18 256 0 276 

Salt marsh harvest mouse               0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 93 0 0 93 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 60 0 0 60 

Upland secondary 749 0 0 0 0 55 0 0 55 

Managed wetland—wetland primary, low long-term conservation value 21,891 0 0 0 0 140 0 0 140 

Managed wetland—wetland secondary, low long-term conservation value 2,800 0 0 0 0 45 0 0 45 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 37 0 0 37 

Total 35,588 0 0 0 0 429 0 0 429 

San Joaquin kit fox               0 0 

Breeding, foraging, and dispersal habitat 5,327 0 169 0 0 0 0 0 169 

Total 5,327 0 169 0 0 0 0 0 169 

Suisun shrew               0 0 

Primary habitat 3,128 0 0 0 0 83 0 0 83 

Secondary habitat 4,387 0 0 0 0 84 0 0 84 

Total 7,515 0 0 0 0 167 0 0 167 

Birds                   

California black rail               0 0 

Primary habitat 7,467 0 113 0 5 364 0 0 483 

Secondary habitat 17,915 0 2 0 0 428 2 0 433 

Total 25,382 0 116 0 5 793 2 0 915 

California clapper rail               0 0 

Primary habitat 296 0 0 0 0 19 0 0 19 

Secondary habitat 6,420 0 0 0 0 523 0 0 523 

Total 6,716 0 0 0 0 542 0 0 542 

California least tern               0 0 

Nesting and Migratory Habitat 86,263 0 1,172 0 44 2,785 850 0 4,850 

Total 86,263 0 1,172 0 44 2,785 850 0 4,850 

Greater sandhill crane               0 0 

Roosting and foraging - Permanent 7,340 0 219 0 0 0 0 0 219 

Roosting and foraging - Temporary 16,579 0 1,427 0 0 174 0 0 1,600 

Foraging 164,676 18 7,548 0 0 1,825 0 18 9,373 

Total 188,594 18 9,194 0 0 1,999 0 18 11,193 

Least Bell's vireo               0 0 

Migratory and breeding 14,850 0 156 0 244 619 406 0 1,426 

Total 14,850 0 156 0 244 619 406 0 1,426 

Suisun song sparrow               0 0 

Primary habitat 3,722 0 0 0 0 287 0 0 287 

Secondary habitat 23,986 0 0 0 0 584 0 0 584 

Total 27,707 0 0 0 0 871 0 0 871 

Swainson’s hawk               0 0 

Foraging habitat 477,879 0 6,858 0 2,275 6,013 3,201 0 18,347 

Nesting habitat 9,796 0 117 0 255 361 470 0 1,203 

Total 487,675 0 6,975 0 2,530 6,373 3,672 0 19,550 

Tricolored blackbird               0 0 

Breeding habitat-ag foraging 102,184 14 634 0 1,612 1,152 852 14 4,251 

Breeding habitat-foraging 60,828 0 373 0 931 2,389 532 0 4,225 

Breeding habitat-nesting 1,935 0 38 0 89 43 114 0 284 

Nonbreeding habitat-foraging ag 196,713 4 7,606 0 38 2,856 1,604 4 12,104 

Nonbreeding habitat-roosting 28,067 0 349 0 49 1,214 25 0 1,638 

Nonbreeding habitat-foraging 34,313 0 788 0 0 1,324 33 0 2,145 

Total 424,040 18 9,787 0 2,721 8,978 3,161 18 24,647 

Western burrowing owl               0 0 

High-value habitat 152,014 0 1,283 0 1,202 3,038 541 0 6,064 

Low-value habitat 254,352 0 4,252 0 512 1,632 1,977 0 8,373 

Total 406,366 0 5,535 0 1,714 4,671 2,518 0 14,437 

Western yellow-billed cuckoo               0 0 

Breeding habitat 1,970 0 8 0 24 98 66 0 196 

Migratory habitat 10,425 0 128 0 220 398 318 0 1,065 

Total 12,395 0 136 0 244 496 384 0 1,261 

White-tailed kite               0 0 

Breeding habitat 14,069 0 172 0 269 543 523 0 1,507 

Foraging habitat 507,922 0 6,891 0 2,297 6,477 2,982 0 18,647 

Total 521,991 0 7,064 0 2,566 7,020 3,505 0 20,155 

Yellow-breasted chat               0 0 

Primary nesting and migratory habitat 8,178 0 65 0 80 388 272 0 805 

Secondary nesting and migratory habitat 5,528 0 91 0 5 172 135 0 402 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 160 74 0 0 234 

Total 14,547 0 156 0 244 634 406 0 1,442 

Reptiles                   

Giant garter snake               0 0 

Aquatic - tidal 12,097 0 164 0 13 219 131 0 527 

Aquatic - nontidal 19,184 0 81 0 133 103 22 0 339 

Upland-high 21,649 0 279 0 242 372 0 0 893 

Upland-moderate 25,953 0 345 0 125 773 314 0 1,557 

Upland-low 5,683 0 57 0 1 150 279 0 487 

Total 84,567 0 926 0 516 1,616 745 0 3,802 
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Resource 

Total Existing Modeled 
Habitat in the Plan Area 

(Acres) 

CM1 Water Facilities and 
Operation 

CM2 Yolo Bypass Fisheries 
Enhancement 

CM4 Tidal 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

Total Allowable Indirect Effects 

O&M 
(Acres) 

Construction 
(Acres) 

O&M 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) 

Construction (Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 

Aquatic breeding, foraging, and movement (miles) 2,802 0 38 0 11 33 22 0 103 

Western pond turtle               0 0 

Aquatic habitat 81,666 0 600 0 150 1,856 619 0 3,225 

Upland nesting and overwintering habitat 16,184 0 150 0 115 331 245 0 842 

Upland nesting and overwintering habitat-NHD 12,680 0 122 0 37 243 30 0 432 

Total 110,530 0 871 0 303 2,430 895 0 4,499 

Aquatic habitat linear (miles) - NHD 1,425 0 16 0 1 14 3 0 35 

Amphibians                   

California red-legged frog               0 0 

Aquatic habitat 159 0 0 0 0 0 0 0 0 

Upland cover and dispersal habitat 7,766 0 147 0 0 0 0 0 147 

Total 7,925 0 147 0 0 0 0 0 147 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 

California tiger salamander               0 0 

Aquatic breeding habitat 8,273 0 0 0 0 201 0 0 201 

Terrestrial cover and aestivation 29,459 0 208 0 30 659 0 0 897 

Total 37,732 0 208 0 30 861 0 0 1,098 

Invertebrates                   

Valley elderberry longhorn beetle               0 0 

Riparian vegetation 17,786 0 90 0 56 125 200 0 472 

Nonriparian channels and grasslands 16,670 0 223 0 85 261 210 0 779 

Total 34,456 0 313 0 141 387 410 0 1,250 

California linderiella               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Conservancy fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Longhorn fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Midvalley fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Vernal pool fairy shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Vernal pool tadpole shrimp               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Plants                   

Brittlescale total 451 0 0 0 0 3 0 0 3 

Heartscale total 6,528 0 0 0 0 193 0 0 193 

San Joaquin spearscale total 14,933 0 24 0 48 129 1 0 202 

Carquinez goldenbush total 1,346 0 0 0 0 9 0 0 9 

Delta button celery total 3,361 0 13 0 0 0 350 0 364 

Delta mudwort total 6,081 0 87 0 10 261 122 0 480 

Mason’s lilaeopsis total 6,081 0 87 0 10 261 122 0 480 

Delta tule pea total 5,853 0 7 0 0 420 1 0 428 

Suisun Marsh aster total 5,853 0 7 0 0 420 1 0 428 

Side-flowering skullcap total 2,497 0 12 0 1 80 12 0 105 

Slough thistle total 1,834 0 0 0 0 0 349 0 349 

Soft bird’s-beak total 1,228 0 0 0 0 64 0 0 64 

Suisun thistle total 1,281 0 0 0 0 66 0 0 66 

Vernal Pool Plants                   

Alkali milk-vetch               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Legenere               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Heckard’s peppergrass               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Boggs Lake hedge-hyssop               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

Dwarf downingia               0 0 

Vernal pool complex 9,557 0 1 0 0 117 0 0 118 

Degraded vernal pool complex 2,576 0 13 0 0 18 0 0 31 

Alkali seasonal wetland 188 0 1 0 0 0 0 0 1 

Total 12,320 0 15 0 0 135 0 0 150 

 1 
2 
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Table 12E-59. Direct Effects on Natural Communities–Alternative 9 with Full Implementation (Near-Term) (acres) [Version July 22, 2013] 1 

 
 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Separate Corridors Impacts 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 675 0 0 345 8 11 0 0 1 0 0 0 0 1 1 11 0 0 0 14 0 0 0 0 0 0 0 0 696 0 356 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tidal Freshwater Emergent Wetland 8,856 62 0 0 123 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 68 0 123 

Valley/Foothill Riparian 17,966 61 0 4 244 89 88 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 448 4 332 

Grassland 78,047 82 0 27 317 388 239 0 0 1 0 0 0 0 39 3 345 37 16 6 448 0 0 4 0 0 0 13 35 971 27 556 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 3 0 10 0 0 0 13 0 0 0 0 0 0 0 0 58 0 0 

Vernal Pool Complex 12,133 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 201 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Nontidal Freshwater Perennial 
Emergent Wetland 1,509 1 0 0 24 25 1 0 0 0 0 0 0 0 0 0 38 0 1 0 40 0 0 0 0 0 0 0 0 

67 0 25 

Nontidal Perennial Aquatic 5,567 0 0 0 0 24 12 0 0 0 0 0 0 0 5 2 19 8 0 0 34 0 0 0 0 0 0 0 0 58 0 12 

Managed Wetland 70,798 9 0 2 21 24 44 88 0 1,569 1,099 1,183 42 0 223 141 1,339 26 7 2 5,718 0 0 0 0 0 0 0 0 5,751 2 65 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 350 0 1,998 402 629 363 0 0 0 0 0 0 0 482 13 3,494 1,386 432 71 5,878 0 0 10 0 1,140 700 0 0 8,707 1,998 765 

Cropland 459,778 322 0 1,906 379 568 334 0 0 0 0 0 0 0 458 9 3,257 1,345 410 69 5,547 0 0 7 0 1,140 700 0 0 8,284 1,906 713 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 73 63 0 0 136 0 111 

Wheat 4,731 90 0 95 77 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 90 95 77 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 1 0 11 18 31 0 0 0 0 0 0 0 0 32 0 149 331 120 0 632 0 0 0 0 0 0 0 0 664 11 18 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 323 0 0 0 330 0 0 0 0 0 0 0 0 330 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354 43 0 0 397 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 38 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 0 0 0 0 5 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 27 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Corn 102,424 25 0 534 133 0 0 0 0 0 0 0 0 0 0 0 29 21 23 0 73 0 0 1 0 123 185 0 0 408 534 133 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 0 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 14 0 28 0 0 0 0 0 0 0 0 28 0 0 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 206 99 0 0 306 0 0 

Alfalfa & Alfalfa mixtures 81,396 114 0 677 50 0 12 0 0 0 0 0 0 0 0 0 66 30 28 0 124 0 0 0 0 198 80 0 0 516 677 62 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 0 0 0 0 67 0 0 0 0 0 0 0 0 399 1 1,349 47 92 1 1,890 0 0 6 0 0 0 0 0 1,963 0 0 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 0 0 0 7 1 0 8 0 0 0 0 0 0 0 0 70 0 0 

Native Pasture 8,376 1 0 5 3 1 0 0 0 0 0 0 0 0 0 0 68 41 25 0 134 0 0 0 0 0 0 0 0 136 5 3 

Non-irrigated native pasture 3,465 0 0 0 0 301 1 0 0 0 0 0 0 0 5 0 2 0 0 0 8 0 0 0 0 0 0 0 0 309 0 1 

Misc. grasses 422 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 52 0 0 84 0 0 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99 57 0 0 156 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 1 0 539 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 539 9 

Beans (green) 122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Melons, squash, and cucumbers (all types) 4,432 6 0 0 2 0 0 0 0 0 0 0 0 0 13 0 211 13 0 0 237 0 0 0 0 0 0 0 0 243 0 2 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 23 0 6 9 68 49 0 0 0 0 0 0 0 0 0 132 321 19 0 471 0 0 0 0 0 0 0 0 563 6 58 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 13 0 10 24 0 80 0 0 0 0 0 0 0 0 0 53 32 3 0 88 0 0 0 0 12 19 0 0 132 10 104 

Citrus and Sub-tropical 264 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 0 4 0 0 

Vineyards 33,980 10 0 0 12 0 0 0 0 0 0 0 0 0 3 0 570 473 58 0 1,103 0 0 0 0 41 99 0 0 1,253 0 12 

Native Vegetation 28,103 9 0 29 41 18 19 0 0 0 0 0 0 0 6 1 301 15 26 29 377 0 0 0 0 0 0 0 0 404 29 61 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 29 0 1 0 2 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31 1 13 

New lands being prepped for crop 
production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 

Non Cropland 27,328 28 0 92 23 62 29 0 0 0 0 0 0 0 25 4 237 41 21 2 330 0 0 3 0 0 0 0 0 423 92 52 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 5 0 0 3 0 0 0 0 0 0 0 0 0 0 0 5 1 0 0 6 0 0 0 0 0 0 0 0 11 0 3 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Separate Corridors Impacts 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
Reusable 

Tunnel Material 
(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 4 0 1 3 0 0 0 0 0 0 0 0 0 12 0 27 2 2 0 43 0 0 0 0 0 0 0 0 47 1 3 

Misc. semi-ag (small roads, ditches, non-
planted areas of cropped fields) 20,602 19 0 86 17 17 25 0 0 0 0 0 0 0 10 2 129 35 18 2 196 0 0 2 0 0 0 0 0 

234 86 42 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 1 42 2 0 0 46 0 0 0 0 0 0 0 0 80 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 0 0 4 1 10 0 0 0 0 0 0 0 0 1 1 32 1 2 0 36 0 0 1 0 0 0 0 0 46 4 1 

Developed 90,660 46 0 12 64 15 16 1 0 13 1 1 0 0 15 1 85 5 1 0 124 0 0 0 0 0 0 0 0 185 12 80 

 1 
2 
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Table 12E-60. Direct Effects on Natural Communities–Alternative 9 with Full Implementation (Late Long-Term) (acres) [Version July 22, 2013] 1 

Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Separate Corridors Impacts 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
Reusable Tunnel 
Material (Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Tidal Perennial Aquatic 86,263 675 0 0 345 8 11 0 0 1 0 0 0 0 1 1 14 0 0 0 18 2 5 0 0 0 0 39 0 703 0 360 

Mudflat Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available Not available 

Tidal Brackish Emergent Wetland 8,501 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 

Tidal Freshwater Emergent Wetland 8,856 62 0 0 123 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 3 0 69 0 123 

Valley/Foothill Riparian 17,966 61 0 4 244 89 88 0 0 0 0 0 0 0 0 0 490 25 28 8 552 43 35 0 0 0 0 266 0 745 4 367 

Grassland 78,047 82 0 27 317 388 239 1 0 1 0 1 0 0 74 3 881 61 65 35 1,122 51 34 11 399 0 0 514 35 2,138 27 590 

Alkali Seasonal Wetland Complex 3,723 0 0 0 0 45 0 0 0 0 0 0 0 0 2 0 25 0 0 0 27 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Complex 12,133 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 372 0 0 

Other Natural Seasonal Wetland 842 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 

Nontidal Freshwater Perennial Emergent 
Wetland 1,509 1 0 0 24 25 1 0 0 0 0 0 0 0 7 0 81 7 3 2 99 0 0 0 0 0 0 8 0 

126 0 25 

Nontidal Perennial Aquatic 5,567 0 0 0 0 24 12 0 0 0 0 0 0 0 25 0 94 23 38 10 189 28 16 0 0 0 0 25 0 242 0 27 

Managed Wetland 70,798 9 0 2 21 24 44 68 71 2,499 1,756 6,493 644 1 137 0 1,882 157 30 9 13,746 0 0 0 0 0 0 6 0 13,778 2 65 

Inland Dune Scrub 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cultivated Lands 487,106 350 0 1,998 402 629 363 2 0 0 0 0 0 0 1,437 1 18,707 7,316 8,982 3,120 39,565 2,087 1,194 960 3,593 2,000 1,950 8,915 0 51,134 1,998 1,959 

Cropland 459,778 322 0 1,906 379 568 334 2 0 0 0 0 0 0 1,310 1 17,348 6,848 8,426 2,879 36,814 1,947 1,108 862 3,062 2,000 1,950 8,280 0 47,525 1,906 1,821 

Grain and Hay Crops 1,507 0 0 0 0 0 111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 159 0 0 287 0 111 

Wheat 4,731 90 0 95 77 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 0 0 16 0 99 95 77 

Oats 74 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Misc. grain and hay 27,667 1 0 11 18 31 0 0 0 0 0 0 0 0 27 0 810 646 1,084 251 2,817 132 72 0 0 0 0 597 0 2,981 11 90 

Non-irrigated Misc. Grain and Hay 1,303 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 499 136 4 1 641 0 0 0 0 0 0 0 0 641 0 0 

Mixed grain and hay 32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Non-irrigated Mixed grain and hay 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Field Crops 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 622 142 0 0 764 0 0 

Cotton 78 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 39 44 0 0 0 0 0 0 0 0 44 0 0 

Safflower 15,592 0 0 0 0 5 27 0 0 0 0 0 0 0 21 0 605 434 188 55 1,302 123 69 37 147 0 0 325 0 1,614 0 96 

Sugar Beets 464 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 127 8 0 0 135 0 0 0 0 0 0 0 0 135 0 0 

Corn 102,424 25 0 534 133 0 0 0 0 0 0 0 0 0 80 0 1,109 571 730 148 2,638 251 145 141 550 216 443 1,221 0 4,264 534 278 

Grain sorghum 324 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sudan 6,356 0 0 0 0 0 20 0 0 0 0 0 0 0 1 0 29 11 93 1 134 0 0 0 0 0 0 0 0 134 0 20 

Beans (dry) 6,025 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 49 112 287 1,770 2,233 67 39 0 0 0 0 401 0 2,300 0 39 

Sunflowers 1,175 0 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Hybrid sorghum/sudan 305 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Miscellaneous field 4,571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 15 71 6 92 5 1 0 1 0 0 3 0 99 0 1 

Pasture  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 362 338 0 0 700 0 0 

Alfalfa & Alfalfa mixtures 81,396 114 0 677 50 0 12 0 0 0 0 0 0 0 278 0 4,979 2,255 2,853 399 10,763 604 333 300 866 347 208 2,194 0 13,203 677 395 

Clover 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed pasture 30,750 0 0 0 0 67 0 0 0 0 0 0 0 0 174 0 2,933 82 87 50 3,325 43 21 18 62 0 0 138 0 3,515 0 21 

Non-irrigated mixed pasture 2,995 0 0 0 0 62 0 0 0 0 0 0 0 0 1 0 82 30 7 0 121 0 0 0 0 0 0 0 0 184 0 0 

Native Pasture 8,376 1 0 5 3 1 0 0 0 0 0 0 0 0 225 1 1,079 121 103 8 1,537 14 6 0 0 0 0 5 0 1,551 5 9 

Non-irrigated native pasture 3,465 0 0 0 0 301 1 2 0 0 0 0 0 0 2 0 10 0 0 0 14 5 2 0 0 0 0 7 0 319 0 3 

Misc. grasses 422 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 0 16 8 4 0 0 0 0 8 0 24 0 4 

Turf farms 3,740 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rye grass 29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 14 0 29 0 0 0 0 0 0 0 0 29 0 0 

Other Pasture 577 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rice 10,259 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 223 0 0 278 0 0 

Wild Rice 578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Truck, nursery, and berry crops 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 173 150 0 0 323 0 0 

Artichokes 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Asparagus 11,301 1 0 539 9 0 0 0 0 0 0 0 0 0 16 0 421 337 172 16 962 24 14 5 21 0 0 47 0 1,012 539 23 

Beans (green) 122 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46 181 0 0 0 0 227 0 0 

Carrots 197 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 45 0 0 0 47 12 7 8 33 0 0 74 0 101 0 7 

Celery 105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2 0 0 0 0 0 0 4 0 2 

Lettuce 20 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 8 0 0 0 17 0 0 0 0 0 0 0 0 17 0 0 

Melons, squash, and cucumbers (all types) 4,432 6 0 0 2 0 0 0 0 0 0 0 0 0 0 0 228 64 163 3 458 110 66 71 280 0 0 622 0 926 0 67 

Onions/garlic 303 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 0 0 1 4 0 0 9 0 6 0 0 

Potatoes 3,053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tomatoes (processing) 31,366 23 0 6 9 68 49 0 0 0 0 0 0 0 142 0 1,565 756 1,202 31 3,696 288 171 181 709 0 0 1,514 0 4,966 6 229 

Flowers, nursery, Christmas trees 114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Mixed 39 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 0 4 0 0 

Misc. truck 1,585 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 133 72 36 0 243 4 1 2 9 0 0 21 0 259 0 2 

Bush berries 218 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 10 0 0 0 22 0 0 0 0 0 0 0 0 22 0 0 

Strawberries 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Peppers 535 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 221 0 0 0 232 11 7 3 10 0 0 22 0 255 0 7 

Broccoli 13 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 11 0 0 0 13 0 0 0 0 0 0 0 0 13 0 0 

Cabbage 222 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 72 0 0 0 90 6 3 6 25 0 0 56 0 128 0 3 

Market Tomatoes 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Deciduous fruits and nuts 19,992 13 0 10 24 0 80 0 0 0 0 0 0 0 152 0 421 65 136 1 775 14 10 0 0 22 46 145 0 870 10 114 

Citrus and Sub-tropical 264 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 65 6 74 0 0 0 0 2 6 0 0 83 0 0 

Vineyards 33,980 10 0 0 12 0 0 0 0 0 0 0 0 0 25 0 739 569 741 14 2,087 115 67 0 0 72 235 336 0 2,519 0 79 

Native Vegetation 28,103 9 0 29 41 18 19 0 0 0 0 0 0 0 88 0 1,101 519 367 79 2,154 30 23 0 0 0 0 175 0 2,211 29 84 

Idle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Cropped within the past three years 8,166 29 0 1 0 2 13 0 0 0 0 0 0 0 4 0 48 6 8 1 66 77 45 40 156 0 0 346 0 369 1 58 

New lands being prepped for crop production 235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 25 0 0 31 0 0 0 0 0 0 0 0 31 0 0 

Non Cropland 27,328 28 0 92 23 62 29 0 0 0 0 0 0 0 127 0 1,359 468 556 241 2,751 140 86 98 531 0 0 635 0 3,609 92 138 

Semi-agricultural and incidental 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (includes a farm residence) 2,132 5 0 0 3 0 0 0 0 0 0 0 0 0 11 0 62 7 9 1 91 6 5 0 0 0 0 64 0 102 0 7 

Livestock feedlots 180 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 6 0 0 0 6 6 3 0 0 0 0 12 0 12 0 3 
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Natural Community 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water  Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal 
Natural 

Communities 
Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Separate Corridors Impacts 

Fremont Weir and Yolo 
Bypass Improvements 

Construction 
and 

Inundation Levee Construction 
 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
Reusable Tunnel 
Material (Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Dairies 891 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 5 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Poultry farms 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Farmsteads (without residence) 820 4 0 1 3 0 0 0 0 0 0 0 0 0 3 0 61 11 15 2 92 5 3 0 0 0 0 15 0 101 1 6 

Misc. semi-ag (small roads, ditches, non-planted areas 
of cropped fields) 20,602 19 0 86 17 17 25 0 0 0 0 0 0 0 104 0 1,058 438 511 228 2,340 114 66 0 531 0 0 463 0 

3,022 86 108 

Riparian Vegetation 352 0 0 0 0 35 0 0 0 0 0 0 0 0 1 0 104 2 1 0 108 0 0 0 0 0 0 0 0 143 0 0 

Water surface 211 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

Other Ag Lands 2,097 0 0 4 1 10 0 0 0 0 0 0 0 0 4 0 63 9 19 9 105 9 9 98 0 0 0 82 0 221 4 9 

Developed 90,660 46 0 12 64 15 16 3 3 39 14 20 2 0 47 0 383 79 58 15 664 125 68 0 0 0 0 360 0 850 12 148 

 1 
2 
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Table 12E-61. Direct Effects on Wildlife and Plants–Alternative 9 with Tunnel Alignment and Isolated Conveyance (Near-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Separate Corridors Impacts 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) (Acres) 
Temporary 

(Acres) 

Mammals                                                                   

Riparian brush rabbit                                                             0 0 0 

Riparian habitat 2,909 8 0 1 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 1 5 

Grassland habitat 3,103 58 0 15 124 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 58 15 124 

Total 6,011 67 0 16 129 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 67 16 129 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Total 2,166 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0 64 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term 
conservation value 21,891 0 0 0 0 0 0 30 0 534 577 770 3 0 0 0 0 0 0 0 1,349 564 0 0 0 0 0 0 0 0 1,913 

0 0 

Managed wetland—wetland secondary, low long-term 
conservation value 2,800 0 0 0 0 0 0 11 0 229 50 23 0 0 0 0 0 0 0 0 74 241 0 0 0 0 0 0 0 0 315 

0 0 

Managed wetland—upland, low long-term conservation 
value 3,787 0 0 0 0 0 0 8 0 64 70 24 0 0 0 0 0 0 0 0 94 71 0 0 0 0 0 0 0 0 165 

0 0 

Total 35,588 0 0 0 0 0 0 49 7 892 697 817 3 0 0 0 0 0 0 0 1,517 948 0 0 0 0 0 0 0 0 2,465 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 15 0 8 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 18 8 2 

Total 5,327 15 0 8 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 18 8 2 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 0 58 0 0 0 0 0 0 0 0 0 58 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 10 5 0 22 9 0 0 0 0 0 0 0 0 31 15 0 0 0 0 0 0 0 0 47 0 0 

Total 7,515 0 0 0 0 0 0 10 5 58 22 9 0 0 0 0 0 0 0 0 89 15 0 0 0 0 0 0 0 0 105 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 15 0 0 296 5 0 0 0 69 0 0 0 0 0 0 0 0 1 0 2 69 0 0 0 0 0 0 0 0 90 0 296 

Secondary habitat 17,915 0 0 0 0 0 0 49 0 0 402 532 2 0 0 0 1 0 0 0 936 50 0 0 0 0 0 0 0 0 987 0 0 

Total 25,382 15 0 0 296 5 0 49 0 69 402 532 2 0 0 0 1 0 1 0 938 120 0 0 0 0 0 0 0 0 1,077 0 296 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 0 0 0 26 0 0 0 0 0 0 0 0 26 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 7 0 0 

Total 6,716 0 0 0 0 0 0 2 5 26 0 0 0 0 0 0 0 0 0 0 0 33 0 0 0 0 0 0 0 0 33 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 675 0 0 345 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 712 0 356 

Total 86,263 675 0 0 345 8 11 0 0 1 0 0 0 0 1 1 11 12 4 0 30 0 0 0 0 0 0 0 0 0 712 0 356 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 0 0 7 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 18 

Foraging 164,676 37 0 367 184 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 2,812 367 184 

Total 188,594 37 0 374 203 0 0 0 0 0 0 0 0 0 2 0 709 852 363 26 1,951 0 0 0 0 0 257 567 1 0 2,812 374 203 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 49 0 4 229 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 431 4 317 

Total 14,850 49 0 4 229 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 431 4 317 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 0 0 0 54 0 0 0 0 0 0 0 0 54 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 5 0 432 605 2 0 0 0 0 0 0 0 1,040 58 0 0 0 0 0 0 0 0 1,097 0 0 

Total 27,707 0 0 0 0 0 0 53 5 54 432 605 2 0 0 0 0 0 0 0 1,040 112 0 0 0 0 0 0 0 0 1,151 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 373 0 1,907 627 996 504 27 29 192 59 43 0 0 773 152 3,742 882 352 27 6,278 0 0 0 13 0 1,054 527 13 35 9,289 1,907 1,131 

Nesting habitat 9,796 32 0 2 27 79 54 0 0 4 1 0 0 0 0 0 164 2 1 1 173 0 0 0 0 0 0 0 0 0 284 2 81 

Total 487,675 404 0 1,909 654 1,075 558 27 29 196 60 43 0 0 773 152 3,906 884 354 27 6,451 0 0 0 13 0 1,054 527 13 35 9,573 1,909 1,212 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 230 0 165 128 477 84 0 0 0 0 0 0 0 106 0 79 0 0 0 106 79 0 0 2 0 867 126 0 0 1,887 165 211 

Breeding habitat-foraging 60,828 55 0 11 60 105 155 19 2 286 153 99 0 0 1 0 1 0 0 0 272 288 0 0 4 0 0 0 13 35 772 11 215 

Breeding habitat-nesting 1,935 8 0 1 1 13 75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 1 76 

Nonbreeding habitat-foraging ag 196,713 36 0 1,171 163 0 54 0 0 0 0 0 0 0 332 8 2,065 488 312 19 1,159 2,065 0 0 7 0 120 397 0 0 3,783 1,171 217 

Nonbreeding habitat-roosting 28,067 58 0 0 198 8 0 36 1 0 230 171 1 0 116 0 0 4 2 1 562 0 0 0 0 0 0 0 0 0 628 0 198 

Nonbreeding habitat-foraging 34,313 28 0 16 257 0 0 0 0 0 0 0 0 0 41 3 355 37 16 6 104 355 0 0 0 0 0 0 0 0 486 16 257 

Total 424,040 414 0 1,364 807 603 367 54 2 286 383 270 2 0 595 11 2,499 529 331 26 2,203 2,787 0 0 13 0 987 523 13 35 7,577 1,364 1,174 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 87 0 53 354 882 245 17 11 122 98 52 0 0 623 5 2,037 143 157 33 3,297 0 0 0 4 0 206 63 13 35 4,587 53 599 

Low-value habitat 254,352 298 0 1,811 309 98 144 1 17 23 3 1 0 0 141 148 1,505 397 64 2 2,300 0 0 0 9 0 749 371 0 0 3,826 1,811 453 

Total 406,366 386 0 1,864 663 979 389 17 28 145 100 53 0 0 764 152 3,541 540 220 35 5,597 0 0 0 13 0 955 434 13 35 8,413 1,864 1,052 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 14 0 3 9 26 5 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 0 0 0 0 0 0 0 0 43 3 14 

Migratory habitat 10,425 30 0 0 205 57 83 0 0 0 0 0 0 0 0 0 216 2 1 1 221 0 0 0 0 0 0 0 0 0 308 0 288 

Total 12,395 44 0 3 214 83 88 0 0 0 0 0 0 0 0 0 217 3 2 1 224 0 0 0 0 0 0 0 0 0 350 3 302 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 43 0 3 86 82 88 0 0 4 1 0 0 0 0 0 218 3 2 1 230 0 0 0 0 0 0 0 0 0 355 3 174 

Foraging habitat 507,922 374 0 1,908 634 1,008 516 0 32 986 733 931 3 0 0 152 3,578 870 353 27 7,667 0 0 0 13 0 0 0 13 35 9,110 1,908 1,150 

Total 521,991 417 0 1,911 720 1,090 604 0 32 991 733 931 3 0 0 153 3,796 873 355 28 7,896 0 0 0 13 0 0 0 13 35 9,465 1,911 1,324 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Separate Corridors Impacts 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) (Acres) 
Temporary 

(Acres) 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 31 0 0 63 9 58 0 0 0 0 0 0 0 0 0 83 1 2 1 87 0 0 0 0 0 0 0 0 0 128 0 121 

Secondary nesting and migratory habitat 5,528 18 0 4 167 3 0 0 0 0 0 0 0 0 0 0 199 5 2 1 206 0 0 0 0 0 0 0 0 0 227 4 167 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 1 0 3 1 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 76 0 29 

Total 14,547 49 0 4 231 83 88 1 0 3 1 1 0 0 0 0 282 6 4 2 299 0 0 0 0 0 0 0 0 0 431 4 318 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 208 0 0 238 9 2 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 218 0 240 

Aquatic - nontidal 19,184 2 0 4 24 59 13 0 0 0 0 0 0 0 5 2 89 9 3 0 109 0 0 0 0 0 0 0 0 0 170 4 37 

Upland-high 21,649 23 0 2 73 178 158 0 0 0 0 0 0 0 43 1 239 32 32 17 364 0 0 0 0 0 0 0 0 0 565 2 231 

Upland-moderate 25,953 96 0 41 321 60 61 0 0 0 0 0 0 0 70 43 552 26 7 1 700 0 0 0 0 0 0 0 0 35 891 41 382 

Upland-low 5,683 35 0 1 189 1 0 0 0 0 0 0 0 0 11 0 116 1 1 1 129 0 0 0 0 0 0 0 0 0 166 1 189 

Total 84,567 363 0 49 845 306 234 0 0 0 0 0 0 0 131 48 996 69 43 20 1,305 0 0 0 0 0 0 0 0 35 2,010 49 1,079 

Aquatic breeding, foraging, and movement (miles) 2,802 20 0 12 8 5 9 0 0 0 0 0 0 0 3 1 30 5 3 1 44 0 0 0 0 0 0 0 0 0 69 12 18 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 685 0 0 468 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 0 0 0 0 0 0 0 0 768 0 491 

Upland nesting and overwintering habitat 16,184 51 0 14 95 109 70 2 1 48 41 16 0 0 2 0 24 2 0 0 136 0 0 0 4 0 0 0 0 0 299 14 165 

Upland nesting and overwintering habitat-NHD 12,680 8 0 4 61 21 49 5 5 12 7 2 0 0 9 1 88 9 5 2 144 0 0 0 0 0 0 0 0 0 173 4 110 

Total 110,530 744 0 18 624 167 141 52 6 60 48 18 0 0 10 1 111 11 6 2 326 0 0 0 4 0 0 0 0 0 1,241 18 766 

Aquatic habitat linear (miles) - NHD 1,425 1 0 6 2 1 3 0 0 1 1 1 0 0 1 0 14 3 2 0 24 0 0 0 0 0 0 0 0 0 26 6 5 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland cover and dispersal habitat 7,766 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 8 0 0 

Total 7,925 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 8 0 0 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 0 0 0 0 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 292 0 0 

Total 37,732 0 0 0 0 42 0 0 0 0 0 0 0 0 182 0 21 0 0 0 203 0 0 0 0 0 0 0 12 35 292 0 0 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 61 0 4 244 83 76 0 0 0 0 0 0 0 0 0 286 6 4 2 298 0 0 0 0 0 0 0 0 0 442 4 321 

Nonriparian channels and grasslands 16,670 75 0 17 263 41 94 1 0 9 4 0 0 0 7 0 59 13 6 1 100 0 0 0 0 0 0 0 0 0 217 17 357 

Total 34,456 136 0 21 507 125 170 1 0 9 4 0 0 0 7 1 345 19 10 2 398 0 0 0 0 0 0 0 0 0 659 21 678 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Degraded vernal pool complex 2,713 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Degraded vernal pool complex 2,713 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Degraded vernal pool complex 2,713 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Degraded vernal pool complex 2,713 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Degraded vernal pool complex 2,713 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Degraded vernal pool complex 2,713 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Heartscale total 6,528 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 

San Joaquin spearscale total 14,933 0 0 0 0 56 0 0 0 1 0 0 0 0 164 0 31 1 0 0 196 0 0 0 0 0 0 0 0 0 252 0 1 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta button celery total 3,361 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Delta mudwort total 6,081 67 0 0 82 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 75 0 85 

Mason’s lilaeopsis total 6,081 67 0 0 82 3 2 0 0 0 0 0 0 0 0 0 0 3 1 2 5 0 0 0 0 0 0 0 0 0 75 0 85 

Delta tule pea total 5,853 3 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 22 

Suisun Marsh aster total 5,853 3 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 22 

Side-flowering skullcap total 2,497 26 0 0 141 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 3 0 0 0 0 0 0 0 0 0 30 0 141 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 0 72 0 0 0 0 0 0 0 0 0 72 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 0 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass 

Fisheries Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally 
Inundated Floodplain 

Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 
Nontidal 

Marsh 
Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration 

as Part of 
Tidal Natural 
Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Separate Corridors Impacts 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent 
- Reusable 

Tunnel 
Material 
(Acres) 

Temporary 
(Borrow 

and Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High Tidal 
Brackish 

Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat Subtidal 1 Subtidal 2 Subtidal 3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh Subtidal 1 Subtidal 2 Subtidal 3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) (Acres) 
Temporary 

(Acres) 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 0 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 0 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 0 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 0 0 0 0 0 0 0 0 0 0 0 0 0 179 0 21 0 0 0 200 0 0 0 0 0 0 0 0 0 200 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 179 0 21 0 0 0 201 0 0 0 0 0 0 0 0 0 201 0 0 

 1 
2 
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Table 12E-62. Direct Effects on Wildlife and Plants – Alternative 9 with Tunnel Alignment and Isolated Conveyance (Late Long-Term) (acres) [Version July 18, 2013] 1 

 
Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Separate Corridors Impacts 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent - 
Reusable Tunnel 
Material (Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Mammals                                                                  

Riparian brush rabbit                                                            0 0 0 

Riparian habitat 2,909 8 0 1 5 0 0 0 0 0 0 0 0 0 5 0 7 3 3 1 19 0 43 35 0 0 0 0 0 0 70 1 40 

Grassland habitat 3,103 58 0 15 124 0 0 0 0 0 0 0 0 0 3 0 11 1 2 0 18 0 26 20 0 0 0 0 0 0 102 15 143 

Total 6,011 67 0 16 129 0 0 0 0 0 0 0 0 0 8 0 19 4 4 1 37 0 69 54 0 0 0 0 0 0 172 16 183 

Riparian woodrat                                                             0 0 0 

Habitat 2,166 2 0 0 1 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 53 0 34 

Total 2,166 2 0 0 1 0 0 0 0 0 0 0 0 0 4 0 5 1 0 0 10 0 41 33 0 0 0 0 0 0 53 0 34 

Salt marsh harvest mouse                                                             0 0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 0 0 0 67 0 0 0 0 0 0 0 0 67 0 0 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland secondary 749 0 0 0 0 0 0 1 7 0 0 0 0 0 0 0 0 0 0 0 1 8 0 0 0 0 0 0 0 0 8 0 0 

Managed wetland—wetland primary, low long-term conservation 
value 21,891 0 0 0 0 0 0 5 7 991 807 3,353 160 0 0 0 0 0 0 0 4,320 1,003 0 0 0 0 0 0 0 0 5,323 

0 0 

Managed wetland—wetland secondary, low long-term conservation 
value 2,800 0 0 0 0 0 0 2 3 336 135 317 14 0 0 0 0 0 0 0 467 340 0 0 0 0 0 0 0 0 807 

0 0 

Managed wetland—upland, low long-term conservation value 3,787 0 0 0 0 0 0 6 9 158 164 419 5 0 0 0 0 0 0 0 588 174 0 0 0 0 0 0 0 0 762 0 0 

Total 35,588 0 0 0 0 0 0 13 26 1,552 1,107 4,090 179 0 0 0 0 0 0 0 5,376 1,592 0 0 0 0 0 0 0 0 6,968 0 0 

San Joaquin kit fox                                                             0 0 0 

Breeding, foraging, and dispersal habitat 5,327 15 0 8 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 22 8 2 

Total 5,327 15 0 8 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 22 8 2 

Suisun shrew                                                             0 0 0 

Primary habitat 3,128 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 60 0 0 

Secondary habitat 4,387 0 0 0 0 0 0 7 17 0 97 208 12 0 0 0 0 0 0 0 318 24 0 0 0 0 0 0 0 0 342 0 0 

Total 7,515 0 0 0 0 0 0 7 17 60 97 208 12 0 0 0 0 0 0 0 377 24 0 0 0 0 0 0 0 0 401 0 0 

Birds                                                                   

California black rail                                                             0 0 0 

Primary habitat 7,467 15 0 0 296 5 0 0 0 71 0 0 0 0 5 0 0 1 1 1 3 76 0 0 0 0 0 0 0 0 98 0 296 

Secondary habitat 17,915 0 0 0 0 0 0 29 52 0 587 2,240 118 0 0 0 12 5 0 0 2,951 93 0 0 0 0 0 0 0 0 3,044 0 0 

Total 25,382 15 0 0 296 5 0 29 52 71 587 2,240 118 0 5 0 12 6 2 1 2,954 168 0 0 0 0 0 0 0 0 3,142 0 296 

California clapper rail                                                             0 0 0 

Primary habitat 296 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0 27 0 0 0 0 0 0 0 0 27 0 0 

Secondary habitat 6,420 0 0 0 0 0 0 5 3 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 8 0 0 

Total 6,716 0 0 0 0 0 0 5 3 27 0 0 0 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0 35 0 0 

California least tern                                                             0 0 0 

Nesting and Migratory Habitat 86,263 675 0 0 345 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 720 0 360 

Total 86,263 675 0 0 345 8 11 0 0 1 0 0 0 0 1 1 14 8 9 0 36 0 2 5 0 0 0 0 0 0 720 0 360 

Greater sandhill crane                                                             0 0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 0 0 7 18 0 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 0 0 0 0 0 0 0 0 0 41 7 18 

Foraging 164,676 37 0 367 184 0 0 0 0 0 0 0 0 0 1 0 1,467 514 614 117 2,713 0 0 0 0 0 300 1,350 4 0 4,403 367 184 

Total 188,594 37 0 374 203 0 0 0 0 0 0 0 0 0 1 0 1,508 514 614 117 2,754 0 0 0 0 0 300 1,350 4 0 4,445 374 203 

Least Bell's vireo                                                             0 0 0 

Migratory and breeding 14,850 49 0 4 229 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 705 4 338 

Total 14,850 49 0 4 229 83 88 2 1 8 1 2 0 0 0 0 477 23 25 6 545 0 28 21 0 0 0 0 0 0 705 4 338 

Suisun song sparrow                                                             0 0 0 

Primary habitat 3,722 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 0 0 0 55 0 0 0 0 0 0 0 0 55 0 0 

Secondary habitat 23,986 0 0 0 0 0 0 53 70 0 657 2,712 140 0 0 0 0 0 0 0 3,510 123 0 0 0 0 0 0 0 0 3,633 0 0 

Total 27,707 0 0 0 0 0 0 53 70 55 657 2,712 140 0 0 0 0 0 0 0 3,510 178 0 0 0 0 0 0 0 0 3,688 0 0 

Swainson’s hawk                                                             0 0 0 

Foraging habitat 477,879 373 0 1,907 627 996 504 62 63 411 349 666 11 0 1,319 3 17,988 6,280 7,393 2,814 37,359 0 1,820 1,036 971 3,991 1,849 1,440 50 35 48,883 1,907 2,167 

Nesting habitat 9,796 32 0 2 27 79 54 0 0 2 4 2 0 0 0 0 258 12 15 2 295 0 38 31 0 0 0 0 0 0 443 2 112 

Total 487,675 404 0 1,909 654 1,075 558 62 63 413 353 668 11 0 1,319 3 18,246 6,292 7,408 2,816 37,654 0 1,857 1,067 971 3,991 1,849 1,440 50 35 49,326 1,909 2,279 

Tricolored blackbird                                                             0 0 0 

Breeding habitat-ag foraging 102,184 230 0 165 128 477 84 2 0 0 0 0 0 0 338 0 3,635 1,335 1,093 47 2,814 3,635 503 275 7 0 1,521 568 0 0 9,755 165 486 

Breeding habitat-foraging 60,828 55 0 11 60 105 155 10 11 382 299 692 18 0 38 0 254 28 16 2 1,102 647 47 30 11 0 0 0 44 35 2,046 11 244 

Breeding habitat-nesting 1,935 8 0 1 1 13 75 0 0 0 0 0 0 0 6 0 34 10 4 0 21 34 4 2 0 0 0 0 0 0 81 1 78 

Nonbreeding habitat-foraging ag 196,713 36 0 1,171 163 0 54 0 0 0 0 0 0 0 530 1 8,716 2,991 4,115 851 8,489 8,716 652 367 953 3,991 210 945 0 0 23,991 1,171 583 

Nonbreeding habitat-roosting 28,067 58 0 0 198 8 0 5 7 0 404 1,119 29 0 41 0 0 13 10 5 1,633 0 1 1 0 0 0 0 0 0 1,700 0 199 

Nonbreeding habitat-foraging 34,313 28 0 16 257 0 0 0 0 8 44 465 7 0 38 3 651 33 49 33 672 659 3 3 0 0 0 0 7 0 1,369 16 260 

Total 424,040 414 0 1,364 807 603 367 17 19 391 746 2,276 54 0 992 3 13,291 4,410 5,287 939 14,732 13,692 1,211 678 971 3,991 1,731 1,513 50 35 38,942 1,364 1,852 

Western burrowing owl                                                             0 0 0 

High-value habitat 152,014 87 0 53 354 882 245 39 40 324 216 795 81 0 620 3 6,253 783 617 158 9,929 0 142 83 11 0 362 159 50 35 11,656 53 682 

Low-value habitat 254,352 298 0 1,811 309 98 144 0 4 44 21 14 0 0 478 0 9,281 3,919 3,751 2,226 19,739 0 1,452 827 960 3,991 1,314 952 0 0 28,804 1,811 1,280 

Total 406,366 386 0 1,864 663 979 389 39 44 368 236 809 81 0 1,098 3 15,534 4,702 4,368 2,384 29,668 0 1,594 910 971 3,991 1,675 1,111 50 35 40,461 1,864 1,961 

Western yellow-billed cuckoo                                                             0 0 0 

Breeding habitat 1,970 14 0 3 9 26 5 0 0 0 0 0 0 0 0 0 86 13 10 1 110 0 6 5 0 0 0 0 0 0 156 3 19 

Migratory habitat 10,425 30 0 0 205 57 83 0 0 0 0 0 0 0 0 0 290 6 9 4 310 0 16 11 0 0 0 0 0 0 412 0 299 

Total 12,395 44 0 3 214 83 88 0 0 0 0 0 0 0 0 0 376 19 20 5 420 0 21 17 0 0 0 0 0 0 568 3 318 

White-tailed kite                                                             0 0 0 

Breeding habitat 14,069 43 0 3 86 82 88 0 0 2 4 2 0 0 0 0 339 15 17 3 383 0 42 33 0 0 0 0 0 0 550 3 207 

Foraging habitat 507,922 374 0 1,908 634 1,008 516 0 71 1,372 1,133 4,528 425 0 0 3 17,811 6,227 7,240 2,815 41,625 0 1,706 968 971 3,991 1,849 1,440 50 35 53,050 1,908 2,118 

Total 521,991 417 0 1,911 720 1,090 604 0 71 1,374 1,137 4,530 425 0 0 3 18,151 6,242 7,257 2,818 42,008 0 1,748 1,001 971 3,991 1,849 1,440 50 35 53,600 1,911 2,325 

Yellow-breasted chat                                                             0 0 0 

Primary nesting and migratory habitat 8,178 31 0 0 63 9 58 0 0 0 0 0 0 0 0 0 149 14 16 3 182 0 23 15 0 0 0 0 0 0 246 0 137 

Secondary nesting and migratory habitat 5,528 18 0 4 167 3 0 0 0 0 0 0 0 0 0 0 328 9 9 3 349 0 5 6 0 0 0 0 0 0 374 4 173 

Suisun Marsh/upper Yolo Bypass nest and migratory habitat 841 0 0 0 0 71 29 2 1 8 1 2 0 0 0 0 0 0 0 0 14 0 0 0 0 0 0 0 0 0 85 0 29 

Total 14,547 49 0 4 231 83 88 2 1 8 1 2 0 0 0 0 478 23 25 6 545 0 28 21 0 0 0 0 0 0 705 4 339 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Separate Corridors Impacts 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent - 
Reusable Tunnel 
Material (Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Reptiles                                                                   

Giant garter snake                                                             0 0 0 

Aquatic - tidal 12,097 208 0 0 238 9 2 0 0 0 0 0 0 0 1 0 0 0 0 0 2 0 2 3 0 0 0 0 0 0 219 0 243 

Aquatic - nontidal 19,184 2 0 4 24 59 13 0 0 0 0 0 0 0 37 0 237 38 60 21 393 0 34 21 0 0 0 0 0 0 488 4 58 

Upland-high 21,649 23 0 2 73 178 158 0 0 0 0 0 0 0 33 0 477 17 26 39 594 0 0 0 0 0 0 0 0 0 794 2 231 

Upland-moderate 25,953 96 0 41 321 60 61 0 0 0 0 0 0 0 60 0 1,019 128 140 28 1,375 0 27 24 0 0 0 0 0 35 1,593 41 406 

Upland-low 5,683 35 0 1 189 1 0 0 0 0 0 0 0 0 7 0 137 4 3 2 154 0 20 18 0 0 0 0 0 0 210 1 206 

Total 84,567 363 0 49 845 306 234 0 0 0 0 0 0 0 139 1 1,870 188 230 90 2,518 0 82 65 0 0 0 0 0 35 3,304 49 1,144 

Aquatic breeding, foraging, and movement (miles) 2,802 20 0 12 8 5 9 0 0 0 0 0 0 0 8 0 73 18 23 16 138 0 2 1 0 0 0 0 0 0 164 12 19 

Western pond turtle                                                             0 0 0 

Aquatic habitat 81,666 685 0 0 468 37 23 45 0 0 0 0 0 0 0 0 0 0 0 0 45 0 32 21 0 0 0 0 0 0 799 0 512 

Upland nesting and overwintering habitat 16,184 51 0 14 95 109 70 3 5 86 95 139 2 0 13 0 113 6 5 4 473 0 12 15 10 0 0 0 0 0 654 14 180 

Upland nesting and overwintering habitat-NHD 12,680 8 0 4 61 21 49 9 9 48 11 64 1 0 12 1 203 16 15 11 399 0 4 2 0 0 0 0 0 0 432 4 112 

Total 110,530 744 0 18 624 167 141 57 14 134 107 203 3 0 24 1 316 22 20 15 917 0 48 39 10 0 0 0 0 0 1,886 18 804 

Aquatic habitat linear (miles) - NHD 1,425 1 0 6 2 1 3 0 0 2 2 7 1 0 4 0 43 15 20 12 106 0 2 1 0 0 0 0 0 0 110 6 6 

Amphibians                                                                   

California red-legged frog                                                             0 0 0 

Aquatic habitat 159 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Upland cover and dispersal habitat 7,766 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 24 0 0 

Total 7,925 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 24 0 0 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

California tiger salamander                                                             0 0 0 

Aquatic breeding habitat 8,273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Terrestrial cover and aestivation 29,459 0 0 0 0 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 633 0 0 

Total 37,732 0 0 0 0 42 0 0 0 0 0 0 0 0 101 0 404 5 6 0 517 0 0 0 0 0 0 0 40 35 633 0 0 

Invertebrates                                                                   

Valley elderberry longhorn beetle                                                             0 0 0 

Riparian vegetation 17,786 61 0 4 244 83 76 0 0 0 0 0 0 0 0 0 490 25 28 8 552 0 43 35 0 0 0 0 0 0 739 4 356 

Nonriparian channels and grasslands 16,670 75 0 17 263 41 94 1 2 11 10 18 0 0 18 0 149 16 22 13 260 0 9 14 0 0 0 0 0 0 386 17 371 

Total 34,456 136 0 21 507 125 170 1 2 11 10 18 0 0 18 0 640 42 50 21 813 0 52 49 0 0 0 0 0 0 1,125 21 727 

California linderiella                                                             0 0 0 

Vernal pool complex 9,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Degraded vernal pool complex 2,713 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Conservancy fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Degraded vernal pool complex 2,713 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Longhorn fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Degraded vernal pool complex 2,713 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Midvalley fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Degraded vernal pool complex 2,713 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Vernal pool fairy shrimp                                                             0 0 0 

Vernal pool complex 9,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Degraded vernal pool complex 2,713 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Vernal pool tadpole shrimp                                                             0 0 0 

Vernal pool complex 9,607 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Degraded vernal pool complex 2,713 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Plants                                                                   

Brittlescale total 451 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Heartscale total 6,528 0 0 0 0 0 0 1 0 1 0 0 0 0 38 0 253 7 6 0 306 0 0 0 0 0 0 0 0 0 306 0 0 

San Joaquin spearscale total 14,933 0 0 0 0 56 0 0 0 1 0 0 0 0 83 0 525 4 8 0 622 0 1 1 0 0 0 0 0 0 679 0 1 

Carquinez goldenbush total 1,346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 4 0 0 

Delta button celery total 3,361 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 0 0 0 0 0 0 7 0 8 

Delta mudwort total 6,081 67 0 0 82 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 77 0 86 

Mason’s lilaeopsis total 6,081 67 0 0 82 3 2 0 0 0 0 0 0 0 0 0 0 2 2 2 6 0 1 2 0 0 0 0 0 0 77 0 86 

Delta tule pea total 5,853 3 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 4 0 22 

Suisun Marsh aster total 5,853 3 0 0 22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 4 0 22 

Side-flowering skullcap total 2,497 26 0 0 141 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 4 0 1 1 0 0 0 0 0 0 31 0 142 

Slough thistle total 1,834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 0 0 0 0 5 0 6 

Soft bird’s-beak total 1,228 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Suisun thistle total 1,281 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 0 73 0 0 0 0 0 0 0 0 0 73 0 0 

Vernal Pool Plants                                                                   

Alkali milk-vetch                                                             0 0 0 

Vernal pool complex 9,557 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 0 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Legenere                                                             0 0 0 

Vernal pool complex 9,557 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 0 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 
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Resource 

Total Existing  
Modeled Habitat 

 in the  
Plan Area (Acres) 

CM1 Water Facilities and Operation 
CM2 Yolo Bypass Fisheries 

Enhancement 

Suisun Marsh Delta 

CM4 Tidal Natural 
Communities Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration 

CM7 Riparian Natural 
Community Restoration 

CM8 
Grassland 

Restoration 

CM10 Nontidal 
Marsh Natural 

Community 
Restoration 

CM11 Natural 
Community 

Enhancement 
and 

Management 
 

CM18 
Conservation 

Hatcheries 

Maximum Allowable Habitat Loss 

Riparian 
Restoration as 

Part of Tidal 
Natural 

Communities 
Restoration 

Riparian 
Restoration 

as Part of 
Seasonal 

Floodplain 
Restoration Separate Corridors Impacts 

Fremont Weir and Yolo 
Bypass Improvements 

Construction and 
Inundation Levee Construction 

 

Construction 
and 

Inundation 

Construction 
of 

Recreational-
Related 

Facilities 
 Construction 

Permanent 
(Acres) 

Permanent - 
Reusable Tunnel 
Material (Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Permanent 
(Acres) 

Temporary 
(Acres) 

High 
Tidal 

Brackish 
Marsh 

Mid Tidal 
Brackish 

Marsh 

Low Tidal 
Brackish 

Marsh 
Intertidal 
mudflat 

Subtidal 
1 

Subtidal 
2 

Subtidal 
3 Ecotone 

Intertidal 
mudflat 

Tidal 
freshwater 

marsh 
Subtidal 

1 
Subtidal 

2 
Subtidal 

3 
Permanent 

(Acres) 
Conversion 

(Acres) 
Permanent 

(Acres) 
Temporary 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 
Permanent 

(Acres) 

Temporary 
(Borrow and 

Spoil) 
(Acres) 

Temporary 
(Acres) 

Heckard’s peppergrass                                                             0 0 0 

Vernal pool complex 9,557 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 0 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Boggs Lake hedge-hyssop                                                             0 0 0 

Vernal pool complex 9,557 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 0 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

Dwarf downingia                                                             0 0 0 

Vernal pool complex 9,557 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 

Degraded vernal pool complex 2,576 0 0 0 0 0 0 0 0 0 0 0 0 0 65 0 305 1 0 0 370 0 0 0 0 0 0 0 0 0 370 0 0 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 0 0 0 0 1 0 0 0 0 65 0 305 1 0 0 372 0 0 0 0 0 0 0 0 0 372 0 0 

 1 
2 
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Table 12E-63. Indirect Effects–Alternative 9 [Version July 24, 2013] 1 

Resource Total Existing Modeled Habitat in the Plan Area (Acres) 

CM1 Water Facilities and 
Operation 

CM2 Yolo Bypass Fisheries 
Enhancement 

CM4 Tidal 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration Total Allowable Indirect Effects 

O&M 
(Acres) 

Construction 
(Acres) 

O&M 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) Construction (Acres) 

Permanent 

(Acres) 
Temporary 

(Acres) 

Mammals                   

Riparian brush rabbit               0 0 

Riparian habitat 2,909 1 26 0 0 51 342 1 419 

Grassland habitat 3,103 1 75 0 0 51 263 1 389 

Total 6,011 2 101 0 0 102 605 2 808 

Riparian woodrat               0 0 

Habitat 2,166 0 6 0 0 18 255 0 279 

Total 2,166 0 6 0 0 18 255 0 279 

Salt marsh harvest mouse               0 0 

Tidal brackish emergent wetland primary 3,641 0 0 0 0 93 0 0 93 

Tidal brackish emergent wetland secondary 2,718 0 0 0 0 60 0 0 60 

Upland secondary 749 0 0 0 0 55 0 0 55 

Managed wetland—wetland primary, low long-term 
conservation value 21,891 0 0 0 0 140 0 0 

140 

Managed wetland—wetland secondary, low long-term 
conservation value 2,800 0 0 0 0 45 0 0 

45 

Managed wetland—upland, low long-term conservation 
value 3,787 0 0 0 0 37 0 0 

37 

Total 35,588 0 0 0 0 429 0 0 429 

San Joaquin kit fox               0 0 

Breeding, foraging, and dispersal habitat 5,327 0 9 0 0 0 0 0 9 

Total 5,327 0 9 0 0 0 0 0 9 

Suisun shrew               0 0 

Primary habitat 3,128 0 0 0 0 83 0 0 83 

Secondary habitat 4,387 0 0 0 0 84 0 0 84 

Total 7,515 0 0 0 0 167 0 0 167 

Birds                   

California black rail               0 0 

Primary habitat 7,467 0 43 0 5 364 0 0 412 

Secondary habitat 17,915 0 4 0 0 428 2 0 435 

Total 25,382 0 47 0 5 793 2 0 847 

California clapper rail               0 0 

Primary habitat 296 0 0 0 0 19 0 0 19 

Secondary habitat 6,420 0 0 0 0 523 0 0 523 

Total 6,716 0 0 0 0 542 0 0 542 

California least tern               0 0 

Nesting and Migratory Habitat 86,263 9 603 0 44 2,785 845 9 4,277 

Total 86,263 9 603 0 44 2,785 845 9 4,277 

Greater sandhill crane               0 0 

Roosting and foraging - Permanent 7,340 0 0 0 0 0 0 0 0 

Roosting and foraging - Temporary 16,579 0 169 0 0 174 0 0 343 

Foraging 164,676 0 1,760 0 0 1,825 0 0 3,585 

Total 188,594 0 1,929 0 0 1,999 0 0 3,927 

Least Bell's vireo               0 0 

Migratory and breeding 14,850 4 209 0 244 619 403 4 1,475 

Total 14,850 4 209 0 244 619 403 4 1,475 

Suisun song sparrow               0 0 

Primary habitat 3,722 0 0 0 0 287 0 0 287 

Secondary habitat 23,986 0 0 0 0 584 0 0 584 

Total 27,707 0 0 0 0 871 0 0 871 

Swainson’s hawk               0 0 

Foraging habitat 477,879 8 2,732 0 2,275 6,013 3,200 8 14,220 

Nesting habitat 9,796 4 133 0 255 361 467 4 1,216 

Total 487,675 12 2,865 0 2,530 6,373 3,667 12 15,436 

Tricolored blackbird               0 0 

Breeding habitat-ag foraging 102,184 17 438 0 1,612 1,152 852 17 4,055 

Breeding habitat-foraging 60,828 7 114 0 931 2,389 529 7 3,964 

Breeding habitat-nesting 1,935 4 32 0 89 43 112 4 276 

Nonbreeding habitat-foraging ag 196,713 40 2,245 0 38 2,856 1,604 40 6,743 

Nonbreeding habitat-roosting 28,067 3 159 0 49 1,214 25 3 1,448 

Nonbreeding habitat-foraging 34,313 9 257 0 0 1,324 33 9 1,615 

Total 424,040 80 3,246 0 2,721 8,978 3,156 80 18,101 

Western burrowing owl               0 0 

High-value habitat 152,014 3 455 0 1,202 3,038 540 3 5,235 

Low-value habitat 254,352 1 1,760 0 512 1,632 1,977 1 5,881 

Total 406,366 4 2,215 0 1,714 4,671 2,517 4 11,116 

Western yellow-billed cuckoo               0 0 

Breeding habitat 1,970 0 80 0 24 98 66 0 268 

Migratory habitat 10,425 4 109 0 220 398 315 4 1,042 

Total 12,395 4 189 0 244 496 381 4 1,310 

White-tailed kite               0 0 

Breeding habitat 14,069 4 217 0 269 543 520 4 1,549 

Foraging habitat 507,922 8 2,723 0 2,297 6,477 2,981 8 14,477 

Total 521,991 12 2,939 0 2,566 7,020 3,500 12 16,026 

Yellow-breasted chat               0 0 

Primary nesting and migratory habitat 8,178 0 128 0 80 388 272 0 868 

Secondary nesting and migratory habitat 5,528 4 81 0 5 172 131 4 389 

Suisun Marsh/upper Yolo Bypass nest and migratory 
habitat 841 0 0 0 160 74 0 0 

234 

Total 14,547 4 209 0 244 634 403 4 1,491 

Reptiles                   

Giant garter snake               0 0 

Aquatic - tidal 12,097 1 131 0 13 219 131 1 493 

Aquatic - nontidal 19,184 0 14 0 133 103 22 0 272 

Upland-high 21,649 0 105 0 242 372 0 0 718 

Upland-moderate 25,953 1 289 0 125 773 314 1 1,501 

Upland-low 5,683 1 53 0 1 150 278 1 482 

Total 84,567 3 591 0 516 1,616 744 3 3,467 

Aquatic breeding, foraging, and movement (miles) 2,802 0 24 0 11 33 22 0 89 

Western pond turtle               0 0 

Aquatic habitat 81,666 3 417 0 150 1,856 618 3 3,041 

Upland nesting and overwintering habitat 16,184 0 100 0 115 331 245 0 792 

Upland nesting and overwintering habitat-NHD 12,680 0 53 0 37 243 30 0 364 

Total 110,530 3 570 0 303 2,430 894 3 4,197 

Aquatic habitat linear (miles) - NHD 1,425 0 7 0 1 14 3 0 26 
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Resource Total Existing Modeled Habitat in the Plan Area (Acres) 

CM1 Water Facilities and 
Operation 

CM2 Yolo Bypass Fisheries 
Enhancement 

CM4 Tidal 
Restoration 

CM5 Seasonally Inundated 
Floodplain Restoration Total Allowable Indirect Effects 

O&M 
(Acres) 

Construction 
(Acres) 

O&M 
(Acres) 

Construction 
(Acres) 

Construction 
(Acres) Construction (Acres) 

Permanent 

(Acres) 
Temporary 

(Acres) 

Amphibians                   

California red-legged frog               0 0 

Aquatic habitat 159 0 0 0 0 0 0 0 0 

Upland cover and dispersal habitat 7,766 0 0 0 0 0 0 0 0 

Total 7,925 0 0 0 0 0 0 0 0 

Aquatic habitat (miles) 30 0 0 0 0 0 0 0 0 

California tiger salamander               0 0 

Aquatic breeding habitat 8,273 0 0 0 0 201 0 0 201 

Terrestrial cover and aestivation 29,459 0 0 0 30 659 0 0 689 

Total 37,732 0 0 0 30 861 0 0 890 

Invertebrates                   

Valley elderberry longhorn beetle               0 0 

Riparian vegetation 17,786 0 86 0 56 125 200 0 468 

Nonriparian channels and grasslands 16,670 0 193 0 85 261 210 0 748 

Total 34,456 0 279 0 141 387 410 0 1,216 

California linderiella               0 0 

Vernal pool complex 9,607 0 2 0 0 89 0 0 91 

Degraded vernal pool complex 2,713 0 13 0 0 45 0 0 58 

Total 12,320 0 15 0 0 135 0 0 150 

Conservancy fairy shrimp               0 0 

Vernal pool complex 9,607 0 0 0 0 89 0 0 89 

Degraded vernal pool complex 2,713 0 0 0 0 45 0 0 45 

Total 12,320 0 0 0 0 135 0 0 135 

Longhorn fairy shrimp               0 0 

Vernal pool complex 9,607 0 0 0 0 89 0 0 89 

Degraded vernal pool complex 2,713 0 0 0 0 45 0 0 45 

Total 12,320 0 0 0 0 135 0 0 135 

Midvalley fairy shrimp               0 0 

Vernal pool complex 9,607 0 0 0 0 89 0 0 89 

Degraded vernal pool complex 2,713 0 0 0 0 45 0 0 45 

Total 12,320 0 0 0 0 135 0 0 135 

Vernal pool fairy shrimp               0 0 

Vernal pool complex 9,607 0 0 0 0 89 0 0 89 

Degraded vernal pool complex 2,713 0 0 0 0 45 0 0 45 

Total 12,320 0 0 0 0 135 0 0 135 

Vernal pool tadpole shrimp               0 0 

Vernal pool complex 9,607 0 0 0 0 89 0 0 89 

Degraded vernal pool complex 2,713 0 0 0 0 45 0 0 45 

Total 12,320 0 0 0 0 135 0 0 135 

Plants                   

Brittlescale total 451 0 0 0 0 3 0 0 3 

Heartscale total 6,528 0 0 0 0 193 0 0 193 

San Joaquin spearscale total 14,933 0 1 0 48 129 1 0 179 

Carquinez goldenbush total 1,346 0 0 0 0 9 0 0 9 

Delta button celery total 3,361 0 0 0 0 0 350 0 350 

Delta mudwort total 6,081 0 62 0 10 261 122 0 455 

Mason’s lilaeopsis total 6,081 0 62 0 10 261 122 0 455 

Delta tule pea total 5,853 0 4 0 0 420 1 0 426 

Suisun Marsh aster total 5,853 0 4 0 0 420 1 0 426 

Side-flowering skullcap total 2,497 0 30 0 1 80 12 0 123 

Slough thistle total 1,834 0 0 0 0 0 349 0 349 

Soft bird’s-beak total 1,228 0 0 0 0 64 0 0 64 

Suisun thistle total 1,281 0 0 0 0 66 0 0 66 

Vernal Pool Plants                   

Alkali milk-vetch               0 0 

Vernal pool complex 9,557 0 0 0 0 117 0 0 117 

Degraded vernal pool complex 2,576 0 0 0 0 18 0 0 18 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 135 0 0 135 

Legenere               0 0 

Vernal pool complex 9,557 0 0 0 0 117 0 0 117 

Degraded vernal pool complex 2,576 0 0 0 0 18 0 0 18 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 135 0 0 135 

Heckard’s peppergrass               0 0 

Vernal pool complex 9,557 0 0 0 0 117 0 0 117 

Degraded vernal pool complex 2,576 0 0 0 0 18 0 0 18 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 135 0 0 135 

Boggs Lake hedge-hyssop               0 0 

Vernal pool complex 9,557 0 0 0 0 117 0 0 117 

Degraded vernal pool complex 2,576 0 0 0 0 18 0 0 18 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 135 0 0 135 

Dwarf downingia               0 0 

Vernal pool complex 9,557 0 0 0 0 117 0 0 117 

Degraded vernal pool complex 2,576 0 0 0 0 18 0 0 18 

Alkali seasonal wetland 188 0 0 0 0 0 0 0 0 

Total 12,320 0 0 0 0 135 0 0 135 

 1 
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